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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley
Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land,
damaging homes and property. In response the U.S. EPA is assessing the stability and
functionality of the coal combustion ash impoundments and other management units across the
country and, as necessary, identifying any needed corrective measures.

This assessment of the stability and functionality of the Riverside Generating Station Ash Pond
management units is based on a review of available documents and on the site assessment
conducted by Dewberry personnel on Tuesday, September 14, 2010.

The Riverside Generating Station South Ash Pond management unit is POOR for continued safe
and reliable operation. The South Ash Pond is does not meet minimum Factors of Safety for
static steady-state seepage conditions. MidAmerican Energy Company has developed plans to
reconstruct the South Ash Pond dam to meet minimum required Factors of Safety. Given the
intention of MEC to take immediate action leads the engineers to the Poor rating (rather than
Unsatisfactory).

The North Ash Pond (currently inactive) is SATISFACTORY for continued safe and reliable
operation, based on photo documentation that the downstream slopes have been cleared of dense
vegetation.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management units) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures (if present); to note the extent
of deterioration (if present), status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices; and to determine the hazard
potential classification for units not currently classified by the management unit owner or by

a state or federal agency. The initiative will address management units that are classified as
having a Less-than-Low, Low, Significant or High Hazard Potential ranking. (For Classification,
see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety.)

In early 2009, the EPA sent its first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
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material that store or dispose of coal combustion waste. This letter was issued under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
functionality of such management units, including which facilities should be visited to perform a
safety assessment of the berms, dikes, and dams used in the construction of these impoundments.

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or
by-products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of waste release from
management units for hazard potential classification. This evaluation included a site visit.
Prior to conducting the site visit, a two-person team reviewed the information submitted to EPA,
reviewed any relevant publicly available information from state or federal agencies regarding the
unit hazard potential classification (if any) and accepted information provided via telephone
communication with the management unit owner. Also, after the field visit Dewberry & Davis
LLC received additional information and studies about the Riverside Ash Pond Dams that were
reviewed and used in preparation of this report.

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or
by-products that were stored or disposed of in these impoundments, its past operating history,
and its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
waste management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1 CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit on Tuesday,
September 14, 2010, and review of technical documentation provided by
MidAmerican Energy Company (MidAmerican).

1.1.1

Conclusions Regarding the Structural Soundness of the Management
Unit(s)

The structural stability of the North Ash Pond appeared satisfactory at the
time of the site visit. However, this could change due to continued
degradation if the utility does not maintain the management unit properly.
Subsequent to the site visit, MidAmerican performed the recommended
vegetation removal and completed maintenance. The North Ash Pond is
inactive and receives no coal combustion wastes.

The South Ash Pond does not meet minimum safety factors against failure
under static steady-state seepage conditions (i.e., values range 1.25 — 1.32
factors of safety).

Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

Adequate capacity and freeboard exist to safely pass the design storm.

Conclusions Regarding the Adequacy of Supporting Technical
Documentation

Supporting technical documentation is adequate.

Conclusions Regarding the Description of the Management Unit(s)
Descriptions provided are appropriate.

Conclusions Regarding the Field Observations

The field assessment of the North Ash Pond embankment system was that
it was in an unsatisfactory condition due to the presence of thick woody-
stemmed vegetation, dense brush and trees covering the upstream and
downstream slope, preventing a thorough visual observation. Subsequent
to the site visit, MidAmerican has photo documented that much of the
woody-stemmed vegetation, dense brush and trees have been removed,
which will now allow for a thorough visual observation of the
embankment.

The visual assessment of the South Ash Pond embankment system was
that it was in satisfactory condition and no significant findings were noted.

Riverside Generating Station 1-1
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1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Maintenance and methods of operation are adequate for the South Ash
Pond. Maintenance of the North Ash Pond was inadequate at the time of
the site visit; however, MidAmerican has photo documented that much of
the woody-stemmed vegetation, dense brush and trees have been removed.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

Existing surveillance and monitoring programs are adequate.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The inactive North Ash Pond facility is Satisfactory for continued safe
and reliable operation.

The South Ash Pond facility is Poor for continued safe and reliable
operation. The South Ash Pond does not meet minimum factors of safety
under static steady-state seepage conditions. MEC has stated its intention
to perform geotechnical studies of the South Ash Pond embankment and
to reconstruct the embankment to meet or exceed the required minimum
Factor of Safety standards (Appendix A, Doc 13).

1.2  RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability
None appear warranted for the North Ash Pond.

Corrective measures should be implemented to improve the stability of the
South Ash Pond in order to meet required safety standards for dams.

MEC is aware of the deficiency and is preparing and intends to implement
plans to address this concern. USEPA has requested that MEC document
their plans for the improvement.

1.2.2 Recommendations Regarding the Maintenance and Methods of Operation

Maintenance should be performed on the North Ash Pond embankments
consisting of the removal of thick woody-stemmed vegetation, dense
brush and trees covering the upstream and downstream slope and
establishing a grassed condition. Photo documentation has been provided
by MidAmerican (see Appendix A, Doc 13), subsequent to the site visit,
that indicate that this maintenance has been performed.

Riverside Generating Station 1-2
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Recommendations Regarding the Field Observations

A thorough visual observation should be made of the North Ash Pond
embankments by the State of lowa now that MidAmerican has removed
thick woody-stemmed vegetation, dense brush and trees covering the
upstream and downstream slopes.

Recommendations Regarding Continued Safe and Reliable Operation

The North Ash Pond is recommended to be deactivated as it no longer
receives coal combustion wastes.

The South Ash Pond needs immediate remedial action to improve the
factors of safety against slope instability.

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT

1.3.1

1.3.2

List of Participants

Joe Bannon, MidAmerican

Danielle Leslie, Riverside Generating Station
David Webb, Riverside Generating Station
Doug Haiston, Riverside Generating Station
Carl Upmeyer, Riverside Generating Station
Mike McLaren, Dewberry

Frederic Shmurak, Dewberry

Acknowledgement and Signature

We acknowledge that the Riverside Generating Plant management units
referenced herein were assessed on September 14, 2010.

Michael McLaren, P.E. Frederic Shmurak, P.E.
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Riverside Generating Plant and ash ponds are located east of the intersections
of US Highway 67 and Fenno Road in Bettendorf, lowa along the west bank of the
Mississippi River. Figure 2.1a shows the location of the Riverside Generating Plant
within the State of lowa, while Figure 2.1b depicts an aerial view of the Riverside
Generating Plant Facility.

Figure 2.1a: Riverside Generating Plant Location Map.

Riverside Generating Station 2-1
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North Ash Pond

Riverside
Generating Plant
South Ash Pond /
Mississippi River

Figure 2.1b: Riverside Generating Plant Aerial Photograph.

Table 2.1 provides data on the size and dimensions of the two coal combustion
waste management units.

Table 2.1: Summary of Dam Dimensions and Size

North Ash Pond South Ash Pond
Dam Height (ft) 12 15
Crest Width (ft) 12 12
Length (ft) 3,375 4,275
Side Slopes (upstream) H:V 2.5:1 2:1
Side Slopes (downstream) H:V 2.5:1 2:1

2.2 SIZE AND HAZARD CLASSIFICATION

The North and South ash ponds are impounded by earthen embankment systems
consisting of a combination of an incised and diked configuration. Based on data
provided by MidAmerican Energy Company (MEC), the North and South ash pond
embankment systems are constructed to a maximum height of 12 and 15 feet,
respectively. Side slopes for the North Ash Pond are 2.5(H):1(V) and the South

Riverside Generating Station 2-2
MidAmerican Energy Company Coal Combustion Waste Impoundment
Bettendorf, lowa Dam Assessment Report



FINAL

Ash Pond side slopes are 2(H):1(V); crest widths are approximately 12 feet for both
ponds. The maximum storage volume corresponding to the top of the embankment
is 84 acre-feet for the North Ash Pond and 140 acre-feet for the South Ash Pond.
The classification for size, based on the height of the dams and storage capacities, is
Small in accordance with the USACE Recommended Guidelines for Safety
Inspection of Dams ER 1110-2-106 criteria (see Table 2.2a for size classification

criteria).
Table 2.2a: USACE ER 1110-2-106
Size Classification

Impoundment

Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and <40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

No information on the Hazard Classification was provided, but based on
observations; a classification of Low appears to be appropriate. Per the Federal
Guidelines for Dam Safety dated April 2004, a Low Hazard Potential classification
applies to those dams where failure or mis-operation results in no probable loss of
human life and low economic and/or environmental losses. Considering the low
probability of loss of life should the fly ash dam system fail, as well as the relatively
small impoundment size of the facilities, a Federal Hazard Classification of Low
appears to be appropriate for this facility (see Table 2.2b for Hazard classification

criteria).
Table 2.2b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY
Per MidAmerican, the North Ash Pond solids consist of 5-percent fly ash, 90-
percent bottom ash and boiler slag, and 5-percent construction and demolition
rubble, as well as excess stormwater runoff from the facility coal pile. The North
Ash Pond is no longer active and has not received coal combustion waste materials
since 2001. The drainage area is assumed to be the surface area of the pond. The
maximum design storage capacity is approximately 135,000 cubic yards (see Table

2.3).
Riverside Generating Station 2-3
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South Ash Pond solids consist of 5-percent fly ash, coal pyrites and economizer
ash; and 95-percent bottom ash and boiler slag, as well as excess stormwater runoff
from the facility and plant service wastewater. The drainage area is assumed to be
the surface area of the pond. The maximum design storage capacity is
approximately 226,000 cubic yards (see Table 2.3).

Table 2.3: Maximum Capacity of Unit
North Ash Pond South Ash Pond
Surface Area (acre) 14.1 12
Total Storage Capacity (acre-feet) | 84 140
Total Storage Capacity (cubic 135,000 226,000
yards)
Coal Combustion Residue Stored 81,000 176,000
(cubic yards)
Crest Elevation (feet) 577 576
Normal Pond Level (feet) None' 571

1. The North Ash Pond is no longer in use and does not maintain a normal pool.

2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment

MidAmerican personnel provided geotechnical reports and boring logs
that identified subsurface data. Based on the boring logs, it appears the
North Ash Pond and South Ash Pond consist of strata of loose silts, sands
(including ash) and soft clay soils.

2.4.2 Outlet Structures

The North Ash Pond does not have an outlet structure nor does it maintain
a normal pool. Rainfall in the impoundment area generally evaporates
and/or percolates into the soil.

The South Ash Pond contains a 15-inch diameter welded steel decant pipe
system that serves as the principal outlet and a secondary 15-inch diameter
welded steel overflow pipe. The principal outlet pipe was flowing at the
time of the site visit; the secondary outlet was above the normal pool and
dry. Both outlets discharge into a small channel which empties directly
into the Mississippi River.

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

All critical infrastructures were located using aerial photography and might not
accurately represent what currently exists down-gradient of the site. Not all critical
infrastructures are labeled for clarity purposes. Figure 2.5 shows the Riverside
Generating Plant and associated critical infrastructure, listed in Table 2.5.
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Figure 2.5: Critical Infrastructure Map.

Table 2.5: Critical Infrastructure within 5 Miles Down gradient of Facility

Schools Miscellaneous
Eagle Ridge School
2002 Eagle Ridge Drive
Silvis, IL 61282-1779 Restaurants
Wells Elementary School
490 Avenue of the Cities
East Moline, Illinois 61244 Places of Worship
Glenview Middle School
3210 7th St

East Moline, IL 61244 Business
Our Lady of Grace
602 17th Avenue
East Moline, IL 61244-2027 Residences
Black Hawk Area Special Education
4670 11th Street

East Moline, IL 61244-4432 Rock Island Arsenal

Riverside Generating Station 2-5
MidAmerican Energy Company Coal Combustion Waste Impoundment
Bettendorf, lowa Dam Assessment Report


file:///C:\maps\place%3fcid=14819747445513536986&hl=en&ved=0CAkQ2QY&sa=X&ei=8TGeTLQIlM7MBbn6rOQN
file:///C:\maps\place
file:///C:\maps\place%3fcid=8391409477461966111&hl=en&ved=0CAkQ2QY&sa=X&ei=OjKeTN7gFY-GzgSWw5jXDw
file:///C:\maps\place%3fcid=15091062500460373048&hl=en&ved=0CA4Q2QY&sa=X&ei=STKeTIGZO6X8yAWyzPG0AQ
file:///C:\maps\place%3fcid=3484210630627179651&hl=en&ved=0CAgQ2QY&sa=X&ei=YTKeTMy5HpCeygSxho3fDQ

FINAL

Table 2.5: Critical Infrastructure within 5 Miles Down gradient of Facility

Hampton Elementary School
206 5th Street
Hampton, IL 61256-9662

Nursing Homes

Pleasant View Elementary School

6333 Crow Creek Rd
Bettendorf, 1A 52722-6518

Trinity Medical Center at Terrace Park
4500 Utica Ridge Road
Bettendorf, 1A 52722

Genesis Physical Occupational & Speech

United Township High School Therapy Outpatient

1275 Avenue of the Cities 2300 53rd Avenue

East Moline, IL 61244-4100 Bettendorf, 1A 52722-7564
Blackhawk Phoenix Program Rick's House of Hope

103 3rd Street 4867 Forest Grove Road

Carbon CIiff, IL 61239-7711

Bettendorf, Iowa 52722

Bowlesburg School
2221 10th Street
Silvis, IL 61282-2098

Transportation

Black Hawk Area Special Ed
4670 11th Street
East Moline, IL 61244-4432

Interstate 1-74

East Moline Christian School
900 46th Avenue
East Moline, IL 61244-4406

John Deere Expressway (Hwy 5)

Black Hawk College
301 Avenue of the Cities
East Moline, IL 61244-4038

Highway 92

Villa Montessori School
2100 48th Street
Moline, IL 61265

Highway 84

Moline High School
3600 23rd Avenue
Moline, Illinois 61265

Fire Stations

Roosevelt Elementary School
3530 Avenue of the Cities
Moline, IL 61265-4495

East Moline Fire Department
1523 Morton Drive
East Moline, IL 61244-1616

Temple Christian School
2305 7th Avenue
Moline, IL 61265-1546

Carbon CIliff Volunteer Fire Department
Fire Department Non-Emergency

305 2nd Avenue

Carbon CIiff, IL 61239

Seton Catholic School
1320 16th Avenue
Moline, IL 61265-3081

MidAmerican reports that “it should be recognized that the vast majority of these
critical structures are at a relatively high elevation and would not be impacted by
any potential breach of the surface impoundment levee system.” Furthermore, the
small size of the impoundment, in comparison to the Mississippi River located
immediately downstream, would limit potential damage resulting from a dam
breach.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

No reports on the safety of the management units were provided.

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS.

The North Ash Pond is inactive, no longer receives coal combustion wastes, and is
not permitted. The South Ash Pond facility is under regulation by the lowa
Department of Natural Resources. The discharge from the South Ash Pond is
permitted under the Federal National Pollutant Discharge Elimination System
Program (Permit # IA0003611).

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

No spills or releases from the Ash Pond facilities have been noted by MEC for this

site.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

Original Construction

Original construction of the ash pond facilities appears to be circa 1967
based on Riverside South Fence and Ash Fill Area drawings prepared by
Iowa-Illinois Gas and Electric Company, dated 27 March 1967.

Significant Changes/Modifications in Design since Original Construction

No significant changes have been made to the North Ash Pond. The South
Ash Pond embankment was originally constructed to a crest elevation of
563.4 ft msl; raised 2 feet in 1970 (to crest elevation 565.4 ft, msl); and
finally in 1976 to a crest elevation between 576 and 580 ft msl.

Significant Repairs/Rehabilitation since Original Construction

No significant changes have been made to the North Ash Pond. In 2001,
following damage due to Mississippi River flooding, the South Ash Pond
embankment crest was broadened to 12 feet and the downstream slope
was flattened to the current 2H:1V inclination and rock rip-rap was added
to the downstream slope.

MEC plans to modify the South Ash Pond embankments to meet
minimum Factors of Safety per the June 3, 2011 report (Appendix A —
Doc 13).

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

422

Original Operational Procedures

The ash ponds were designed and operated for reservoir sedimentation and
sediment storage of fly ash and bottom ash. The North Ash Pond accepts
only stormwater from the coal pile and there is no discharge. The South
Ash Pond accepts process wastewater, coal combustion waste, coal pile
stormwater runoff, and minimal stormwater runoff around the Ash Pond
facility. Inflow water is treated through gravity settling and deposition,
and the treated process water and stormwater runoff are discharged
through a decant pipe outlet structure to the Mississippi River. These
discharges are regulated through a permitted National Pollutant Discharge
Elimination System outfall.

Significant Changes in Operational Procedures Since Original Startup
The North Ash Pond ceased receiving coal combustion wastes in 2001.

No documentation was provided describing any significant changes in
Operating Procedures for the South Ash Pond.
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4.2.3 Current Operational Procedures

The North Ash Pond is idle and continues to store previous sluiced coal
ash.

Original operational procedures continue to be in effect for the South Ash
Pond based on observation and the documents provided.

4.2.4 Other Notable Events since Original Startup

No additional information was provided.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Michael McLaren, P.E. and Frederic Shmurak, P.E. performed
a site visit on September 14, 2010, with the participants listed in Section 1.3.1.

The site visit began at 9:00 AM. The weather was clear and warm. Photographs
were taken of conditions observed. Selected photographs are included here for ease
of visual reference. All pictures were taken by Dewberry personnel during the site
visit. Please refer to the Dam Inspection Checklists in Appendix B for additional
description of conditions onsite.

The field assessment of the North Ash Pond embankment system was that it was in
an unsatisfactory condition due to the presence of thick woody-stemmed vegetation,
dense brush and trees covering the upstream and downstream slope, preventing a
thorough visual observation. Subsequent to the site visit, MidAmerican has photo
documented that much of the woody-stemmed vegetation, dense brush and trees
have been removed, which will now allow for a thorough visual observation of the
embankment. The overall visual assessment of the South Ash Pond embankment
system was that it was in satisfactory condition, and no significant findings were
observed.

5.2 NORTH ASH POND
5.2.1 Crest

The crest had no signs of rutting, depressions, tension cracks or other
indications of settlement or shear failure, and appeared to be in
satisfactory condition. See Figure 5.2.1.
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Figure 5.2.1: Crest and Slope of North Ash Pond dike.

5.2.2 Upstream/Inside Slope

The upstream/inside slope of the North Ash Pond was covered by thick
woody-stemmed vegetation, dense brush and trees; a thorough visual
observation could not be performed (see Figure 5.2.2).

Figure 5.2.2: Crest and Upstream/Inside Slope of North Ash Pond dike.
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5.2.3 Downstream/Outside Slope and Toe

The downstream/outside slope and toe of the North Ash Pond was covered
by thick woody-stemmed vegetation, dense brush and trees; a thorough
visual observation was unattainable. Areas of rill and sheet erosion were
visible (see Figure 5.2.3b).

Figure 5.2.3a: Crest and Downstream/Outside Slope of North Ash Pond
dike.

Figure 5.2.3b: Erosion along Downstream/Outside Slope of North Ash Pond

dike.
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5.2.4 Abutments and Groin Areas

The embankment consists of a raised dike system; therefore, the earthen
embankment does not abut existing hillsides, rock outcrops or other raised
topographic features.

5.3 SOUTH ASH POND
5.3.1 Crest

The crest is covered by graded aggregate base material and had no signs of
any rutting, depressions, tension cracks or other indications of settlement
or shear failure, and appeared to be in satisfactory condition (Figure

5.3.1).

Figure 5.3.1: Crest and Upstream/Inside Slope of South Ash Pond dike.
5.3.2 Upstream/Inside Slope

The upstream slope of the separation dike is mostly lined with rip rap and
stone (Figure 5.3.2). Scarps, sloughs, depressions, bulging or other
indications of slope instability or signs of erosion were not observed.
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Figure 5.3.2: Upstream/Inside Slope of South Ash Pond dike.

5.3.3 Downstream/Outside Slope and Toe

The downstream slope is mostly lined with rip rap and stone (Figure
5.3.3). Scarps, sloughs, depressions, bulging or other indications of slope
instability or signs of erosion were not observed. The toe of this slope is
below the normal water surface elevation of the Mississippi River;
therefore, visual assessment of seepage could not be performed.

Figure 5.3.3: Downstream/Outside Slope of South Ash Pond dike.
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5.3.4 Abutments and Groin Areas

The embankment consists of a raised dike system; therefore, the earthen
embankment does not abut existing hillsides, rock outcrops or other raised
topographic features.

5.4 OUTLET STRUCTURES
5.4.1 Overflow Structure

The North Ash Pond does not contain an overflow structure (no normal
pool is maintained). The South Ash Pond is equipped with a 15-inch
diameter welded steel overflow pipe system that was above the normal
operating pool at the time of the site visit (Figure 5.4.1). The visible
portion of the overflow conduit had no apparent deterioration.

Figure 5.4.1: Overflow Structure of South Ash Pond (note control valve for
decant pipe system in foreground).

5.4.2 Outlet Conduit

The North Ash Pond does not contain an outlet structure (no normal pool
is maintained). The South Ash Pond is equipped with a regulated 15-inch
diameter welded steel decant pipe that was flowing at the time of the site
visit (Figure 5.4.2). The visible portion of the outlet conduit had no
apparent deterioration.
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Figure 5.4.2: Outlet Conduit for South Ash Pond (note presence of overflow
pipe outlet).

5.4.3 Emergency Spillway

No emergency spillway system is present at either the North Ash Pond or
the South Ash Pond.

5.4.4 Low Level Outlet

No low level outlet system is present at either the North Ash Pond or the

South Ash Pond.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION

6.1.1 Flood of Record

No information was provided. The North and South Ash Ponds are mostly
diked embankment facilities having a contributing drainage area equal to
the surface area of the impoundment; therefore, the impounded pool
would not be anticipated to experience significant flood stages.

Inflow Design Flood

According to FEMA Federal Guidelines for Dam Safety, the current
practice in the design of dams is to use the Inflow Design Flood (IDF) that
is deemed appropriate for the hazard potential of the dam and reservoir,
and to design spillways and outlet works that are capable of safely
accommodating the flood flow without risking the loss of the dam or
endangering areas downstream from the dam to flows greater than the
inflow. The recommended IDF or spillway design flood for a low hazard
small-sized structure (See section 2.2), in accordance with the USACE
Recommended Guidelines for Safety Inspection of Dams ER 1110-2-106
criteria is the 50- to 100-yr frequency (See Table 6.1.2).

TABLE 6.1.2: USACE HYDROLOGIC EVALUATION GUIDELINES
RECOMMENDED SPILLWAY DESIGN FLOODS
SPILLWAY DESIGN
HAZARD SIZE FLOOD
SMALL 50 TO 100-YR
FREQUENCY
HOLY INTERMEDIATE 100-YR TO ' PMF
LARGE 1, PMF TO PMF
SMALL 100-YR TO ' PMF
SIGNIFICANT INTERMEDIATE 1, PMF TO PMF
LARGE PMF
SMALL Y, PMF TO PMF
HIGH INTERMEDIATE PMF
LARGE PMF

The Probable Maximum Precipitation (PMP) is defined by the American
Meteorological Society as the theoretically greatest depth of precipitation
for a given duration that is physically possible over a particular drainage
area at a certain time of year. The National Weather Service (NWS)
further states that in consideration of our limited knowledge of the
complicated processes and interrelationships in storms, PMP values are
identified as estimates. The NWS has published application procedures
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that can be used with PMP estimates to develop spatial and temporal
characteristics of a Probable Maximum Storm (PMS). A PMS thus
developed can be used with a precipitation-runoff simulation model to
calculate a probable maximum flood (PMF) hydrograph.

The 50-year frequency, 24-hour rainfall is 5.7 inches; and the 100-year
frequency, 24-hour rainfall is 6.5 inches. The 6-hour, 10-square-mile
PMP depth is approximately 26 inches. In order to store and pass the
PMP, approximately 2 ft of freeboard must be present. It is reported that
the freeboard for the North Ash Pond is >2 ft and the freeboard for the
South Ash Pond is 5 ft; therefore, adequate freeboard appears to exist to
safely store and pass the full PMP.

Spillway Rating

No spillway rating was provided. The North and South ash ponds are
mostly diked embankment facilities having contributing drainage areas
equal to the surface area of the impoundments; therefore, the impounded
pools would not be anticipated to experience significant changes in
elevation.

Downstream Flood Analysis

No downstream flood analysis was provided.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Supporting technical documentation is sufficient.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Adequate capacity and freeboard exists to safely pass the design storm.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1

Stability Analyses and Load Cases Analyzed

MEC provided structural stability analyses in the Geotechnical
Engineering Report, Preliminary Opinions of Global Stability North Ash
Containment Pond Embankments, Riverside Generating Station, Scott
County, lowa dated October 22, 2010, and Geotechnical Engineering
Report, Preliminary Opinions of Global Stability South Ash Containment
Pond Embankments, Riverside Generating Station, Scott County, lowa
dated October 27, 2010. Subsequent to the field observations, MEC
provided Geotechnical Engineering Report South Ash Pond Containment
Pond Embankments dated December 7, 2010 and Geotechnical
Engineering Report — Addendum No. 1 South Ash Pond Embankments,
dated January 14, 2011. These reports documented analyses of slope
stability of the levees surrounding the ash pond; specifically under steady
state seepage conditions, steady state seepage — flood event conditions,
sudden drawdown conditions, as well as seismic loading conditions.

Design Parameters and Dam Materials

Slope stability soil strength parameters appear to be reasonable based on
the embankment materials encountered:

North Ash Pond (October 2010)

= Mateﬁal : g : Saturated Unit Effective Friction | = Effective
: N Weight (pcf) Angle (degrees) - Cohesion (psf)
Clay Fill ' 130 15 250
Residual Soils - 120 25 0
Weathered Limestone 135 40 0

South Ash Pond (October 2010)

Material ‘Saturated Unit | Effective Friction | = Effective
Weight (pcf) Angle (degrees) Cohesion (psf)
Sandy Silty Clay (Fill) 100 32 25
Silty Clay (Fill) 100 30 0
Silty Sand (Fill) 100 32 0
Weathered Limestone 135 40 0
Riverside Generating Station 7-1
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Subsequent to the field observations, MEC provided Geotechnical
Engineering Report South Ash Pond Containment Pond Embankments
dated December 7, 2010. Soil strength parameters appeared generally
consistent; additional subsurface zones were analyzed and some zones
were found exhibiting stronger soil strength parameters.

Table 3. Summary of CIUC Triaxial Shear Test Data

Boring Sample Specimen Rembiﬂded Dry CohsoliQat_ed ?aturatgq ¢’ o
: Depth, ft Density, pcf- | - Density,pcf ‘psf | degrees
B-10 13-18 A 88.9 118.9
B-10 13-18 B 88.6 119.9 30 345
B-10 13-18 C 86.3 119.7
B-8&9 15-22.5 A 70.6 106.1
B-8&9 15-22.5 B 70.6 106.2 0 37.0
B-8&9 15-22.5 C 711 106.7
B-8 5-7 A 69.3 104.8
B-8 5-7 B 69.4 106.2 0 36.4
B-8 5-7 c 69.0 105.3
Average 76.0 110.3 10 35.9

7.1.3  Uplift and/or Phreatic Surface Assumptions

Subsurface water levels were estimated based on the borings performed
for the slope stability analysis:

North Ash Pond (October 2010)

: Observed Water Depth (ft) '
Boring Number While Drilling After Drilling
1 10 18
2 none 142
3 none none

" Below existing grade

South Ash Pond (October 2010)

_ - Observed Water Depth (ft)'
' Borin_cj Number 1 " 'While Drilling

4 14

5 18

6 16

7 -1 11

" Below existing grade
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Subsequent to the field observations, MEC provided Geotechnical
Engineering Report South Ash Pond Containment Pond Embankments
dated December 7, 2010. Water levels are in a similar range to those
encountered in the earlier study.

Table 2. Water Levels Observed in the Borings

Observed Water Depth (ft)
Boring Number While Drilling
4 14
5 18
6 16
7 11
8 ' 8
9 12
10 20
11 14.5

1. Below existing grade

7.1.4 Factors of Safety and Base Stresses
North Ash Pond

The report calculated the safety factors for the North Ash Pond
embankments, and showed that safety factors were equal to or greater than
minimum Federal Corps of Engineers dam safety factors (see Table
below). It should be noted that the reported Required Minimum Factor of
Safety is based on the analysis and safety standards for levees. Levees are
defined as embankments subject to water loading for only a few days or
weeks a year (USACE). The embankments that impound coal combustion
residuals should be treated as dams, not just levees, and should be
analyzed and evaluated according to safety standards for dams, where the
levee standard are not as stringent as those for dams. The minimum
Factor of Safety for dams under static, steady state conditions is 1.5.

Estimated Factor of Safety Obtained from'AnaIysis ]
Steady State Seepage

Réquifed Min.imum iR ;
Section? ! Factor of Safety 3 Upstream Downstream
J 1.4 2.0 1.6

1. Reported factors of safety are for deep seated circular “failure” surfaces that emerge near the
levee crest. Computed factors of safety for shallow circutar “failure” surfaces near the toe of
the levee may be smaller.

2. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.

3. Reference: Table 6.1b from EM 1110-2-1913
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South Ash Pond

The October 2010 report calculated the following safety factors for the
South Ash Pond embankments, and showed that safety factors were less

than minimum Federal Corps of Engineers safety factors (see Table
below).

- Estimated Factor of Safety Obtained from Analysis ' =
: “+¢+Steady State Seepage i

| ‘Required Minimum

% Upstream: ‘Downstream -

- Section® Factor of Safety*
A 1.4 2.4 1.1
C 1.4 57 1.1

1. Reported factors of safety are for deep seated circular “failure” surfaces that emerge near the
levee crest. Computed factors of safety for shallow circular “failure” surfaces near the toe of
the levee may be smaller.

2. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.

3. Reference: Table 6.1b from EM 1110-2-1913

Note: The USACE minimum required factor of safety for dams for steady state seepage
conditions is 1.5.

Subsequent to the field observations, MEC provided Geotechnical
Engineering Report South Ash Pond Containment Pond Embankments
dated December 7, 2010 and Geotechnical Engineering Report —
Addendum No. 1 South Ash Pond Embankments, dated January 14, 2011.
The calculated safety factors for the South Ash Pond embankments are
higher than initially reported; but continue to be less than minimum
Federal Corps of Engineers safety factors for steady state conditions.
The calculated safety factors for seismic conditions were greater than
minimum Federal Corps of Engineers dam criteria.

Table 4. Existing Embankment Under Conditions of Steady State Seepage
! ; i Estimated Factor of Safety Obtained from )‘-‘&rialjsis

; Steady State Seepage Design Condition

tic um Fa:f:tor of Safety? Riverside Slope
A 1.4 1.30
B 1.4 1.25
C 14 1.26
D 1.4 1.32
E 1.4 1.26

1. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

Note: The USACE minimum required factor of safety for dams for steady state seepage
conditions is 1.5.
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7.1.5 Liquefaction Potential

Liquefaction potential has not been provided by MEC and therefore not
assessed for this facility; however, soil conditions do not appear
susceptible to liquefaction. MEC indicated that liquefaction studies were
performed as part of the January 2011 Terracon report; Dewberry did not
find any liquefaction analyses in the report.

7.1.6  Critical Geological Conditions

No critical geological conditions appear present at the site. Based on the
Scott County Geologic Mapping Update prepared by the lowa DNR and
Iowa Geologic Survey dated October 26, 2009, the North and South Ash
Ponds reside within the Devonian System Bedrock Geology. Specifically,
this consists of Dolomite, Limestone, Shale, and Minor Sandstone
(Wapsipinicon Group) middle Devonian. This area includes the Otis and
Pinicon ridge formations, with a total thickness between 18 and 29 m (60-
95 ft). The Otis Formation is dominated by lithographic to
sublithographic, pelletal limestone, with minor dolomite near its base.
The Pinicon Ridge Formation is characterized by laminated or brecciated,
unfossiliferous limestone and dolomite with minor shale. Surficial
Geology consists of the Henry formation, Muscatine Mbr. Coarse to fine
sand and pebbly sand mantled with up to 1.5 m (5 ft) of eolian sand,
Kingston Terrace complex in the Mississippi Valley.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Supporting technical documentation is adequate to assess the structural stability of
the North and South Ash Pond.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

The structural stability of the North Ash Pond appeared satisfactory at the time of
the site visit. However, this assessment was conditional due to continued
degradation if the North Ash Pond dikes are not maintained adequately.
Subsequent to the site visit, MidAmerican has removed most of the vegetation and
completed other routine maintenance. It is noted that the pond is inactive and no
longer receives coal combustion wastes.

The South Ash Pond does not meet appropriate safety factors against failure. MEC
must take immediate steps to rehabilitate the South Ash Pond embankments to
meet minimum Factors of Safety.

The North Ash Pond and South Ash Pond are not built over wet ash, slag or other
unsuitable materials.
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FINAL

8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1

8.2

8.3

OPERATING PROCEDURES

Operational procedures are adequate. The facility is operated for reservoir
sedimentation and sediment storage; specifically for bottom ash and fly ash
residuals. The ash is not recovered for resale. Coal combustion process wastewater
and stormwater runoff from the facility are discharged into the reservoir, inflow
water is treated through gravity settling and deposition, and treated process water
and stormwater runoff are discharged through a regulated decant pipe into the
Mississippi River.

MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance generally is limited to mowing grass when needed. Maintenance did
not appear to be performed for the North Ash Pond at the time of the site visit;
however, subsequent to the site visit, MidAmerican has photo documented that
routine maintenance had been performed. Maintenance procedures appear adequate
for the South Ash Pond.

ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS
8.3.1 Adequacy of Operating Procedures

Based on the assessments of this report, operating procedures appear to be
adequate for the active ash pond.

8.3.2 Adequacy of Maintenance

Maintenance of the North Ash Pond was inadequate at the time of the site
visit; however, MidAmerican has photo documented that much of the
woody-stemmed vegetation, dense brush and trees have been removed.

Maintenance procedures for the South Ash Pond appear to be adequate.
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FINAL

9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES
Monthly Inspections:

Monthly inspection reports were provided by MEC for March through September
2010. The 2010 (MEC) Ash Pond Inspection checklist form can be found in
Appendix A Doc 03: Smith Report 2010.pdf.

9.2 INSTRUMENTATION MONITORING

No embankment monitoring instrumentation devices (i.e. piezometers) were
observed at the facility during the time of the inspection. Monitoring wells are on
site, but are used for water quality measurement purposes only.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

No instrumentation is present at the North Ash Pond or South Ash Pond.
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MidAmerican
ENERCY
ORSESBIVELY. RELENTLESELY AT YO BN,

May 15, 2009

Mr. Richard Kinch VIA OVERNIGHT MAIL
US Environmental Protection Agency

Two Potomac Yard

2733 S. Crystal Dr.

5th Floor; N-5783

Arlington, VA 22202 2733

Re:  Surface Impoundment Section 104(e) Request
Riverside Generating Station, Bettendorf, lowa

Dear Mr. Kinch:

This letter responds to the subject information collection request issued by the United
States Environmental Protection Agency (EPA) pursuant to section 104(e) of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
42 U.S.C. 9604(e). MidAmerican Energy Company’s Riverside Generating Station
received your request on May 4, 2009, and this response has been timely submitted
within the required ten (10) business days. '

MidAmerican Energy Company (MidAmerican) understands that it is not obligated to
provide any information or documents protected from disclosure by either attorney-client
privilege or the work product doctrine. MidAmerican notes, objects, and reserves all
rights to object in the future to EPA's apparent assumption that the residuals or
byproducts from the combustion of coal are potential subjects of liability for
reimbursement of costs or response under CERCLA; that they are appropriate subjects of
the information requests to which MidAmerican is responding; or that they are
"hazardous substances” within the meaning of CERCLA. Further, by responding to
EPA's request, MidAmerican does not acknowledge that there is any release or threatened
release of a hazardous substance, pollutant, or contaminant. MidAmerican also reserves
all rights, including rights to object to the requests, not expressly waived.

MidAmerican further objects to this request because it contains undefined and ambiguous
terms such as “surface impoundment”, “similar diked or bermed management unit(s)”,
“landfills”, “liquid-borne material”, “storage or disposal”, “no longer receive”, “coal
combustion residues”, “residuals or byproducts”, “residues or by-products”, and “free
liquids”, and because the terms “residuals or byproducts” and “residues or by-products”
seem to be used interchangeably without an explanation whether the terms are intended
to have the same meaning.
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Subject to the objections stated herein, MidAmerican provides the following response.

MidAmerican’s Riverside Generating Station (RGS) has two surface impoundments. The
south surface impoundment receives liquid-borne material for the storage of residuals or
by-products from the combustion of coal. The north surface impoundment no longer
receives coal combustion residues or by-products, but still contains free liquids. The
questions enclosed in the information collection request have been copied below (in
italics) with responses for each surface impoundment.

“NORTH SURFACE IMPOUNDMENT” RESPONSES:

1. Relative to the National Inventory of Dams criteria JSor High, Significant, Low, or
Less than Low Hazard Potential, please provide the potential hazard rating for each
management unit and indicate who established the rating, what the basis of the rating
is, and what federal or state agency regulates the unit(s). If the unit(s) does not have a
rating, please note that fact.

To MidAmerican’s knowledge, the Riverside Generating Station (RGS) north surface
impoundment has not been rated by a Federal or State regulatory agency relative to the
National Inventory of Dams criteria.

2. What year was each management unit commissioned and expanded?

The north surface impoundment was placed into service in 1979. The impoundment has
not been expanded from original design. Coal combustion residue was last transported to
the north surface impoundment in 2001,

3. What materials are temporarily or permanently contained in the unit? Use the
Jollowing categories to respond to this question: (1) fly ash; (2) bottom ash: (3) boiler
slag; (4) flue gas emission control residuals; (5) other. If the management unit
contains more than one type of material, please identify all that apply. Also, if you
identify “other,” please specify the other types of materials that are temporarily or
permanently contained in the unit(s).

All solid materials in the surface impoundment are coal combustion residue and
temporarily stored. The details are as follows:

(1) Fly ash — Approximately 5% of the material is fly ash, coal pyrites and
economizer ash. Fly ash is present due to occasional transfer of fly ash during
periods of maintenance on the dry fly ash collection system. Coal pyrites are
minerals and rocks found in coal that are not milled in the coal pulverizers. Coal
pyrites also include a very small amount of unburned coal that is rejected along
with the minerals. Economizer ash is lighter than bottom ash and travels to the
back-pass of the boiler, but is heavy enough to deposit in the back-pass and not be
captured as fly ash. Economizer ash has a consistency similar to sand.

(2) Bottom ash — Approximately 90% of the material is bottom ash and boiler slag.
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(3) Boiler slag — This material is included as part of the bottom ash estimate in (2)
above. The boiler slag volume can not be separately estimated from the bottom
ash mixture.

(4) Flue gas emission control residuals — No flue gas emission control residuals are
stored in the surface impoundment.

(5) Other — Approximately 5% of the material is other material. Prior to 1998, the
RGS north surface impoundment accepted construction and demolition rubble
(e.g. concrete chunks), and sand bags from MidAmerican Energy’s Bettendorf
Service Center. The impoundment also accepts excess storm water runoff from
the facility coa] pile.

4. Was the management unit(s) designed by a Professional Engineer? Is or was the
construction of the waste management unit(s) under the supervision of a Professional
Engineer? Is inspection and monitoring of the safety of the waste management unit(s)
under the supervision of a Professional Engineer?

The RGS north surface impoundment was not designed by a Professional Engineer, nor
was construction under the supervision of a Professional Engineer. As discussed in
question #5, inspection and monitoring of the safety of the surface impoundment has
been conducted by MidAmerican employees.

5. When did the company last assess or evaluate the safety (i.e., structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. Identify actions taken or planned by
Sacility personnel as a result of these assessments or evaluations. If corrective actions
were taken, briefly describe the credentials of those performing the corrective actions,
whether they were company employees or contractors. If the company plans an
assessment or evaluation in the future, when is it expected to occur?

MidAmerican employees make monthly rounds of the perimeter of the RGS north surface
impoundment looking for visible signs of erosion. The structural integrity of the RGS
north surface impoundment not been formally evaluated. The north surface impoundment
is at, or near, the surrounding grade on all but the northwest side of the impoundment,
and therefore has limited potential to breach in a fashion that would result in a sudden
and significant release of contents.

6. When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? If you are aware of a planned state or
federal inspection or evaluation in the future, when is it expected to occur? Please
identify the Federal or State regulatory agency or department which conducted or is
planning the inspection or evaluation. Please provide a copy of the most recent official
inspection report or evaluation.

The RGS north surface impoundment has not been the subject of any specific inspections

by State or Federal regulatory officials, and MidAmerican is not aware of any planned
inspections. However, numerous regulatory agency inspectors have visited the site for
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other reasons during the unit’s operating history and such inspections may have included
a visual observation of the surface impoundment.

7. Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s) with the
management unit(s), and, if so, describe the actions that have been or are being taken
to deal with the issue or issues. Please provide any documentation that you have for
these actions.

There have been no assessments, evaluations or inspections by State or Federal
regulatory officials within the past year of the RGS north surface impoundment. No other
assessments, evaluations or inspections by State or Federal regulatory officials within the
past year referenced safety issues regarding the RGS north surface impoundment.

8. What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of the
management unit(s). Please provide the date that the volume measurement(s) was
taken. Please provide the maximum height of the management unit(s). The basis for
determining maximum height is explained later in this Enclosure.

The total surface area of the RGS north surface impoundment is 14.1 acres, and the total
volumetric storage capacity is estimated to be approximately 135,000 cubic yards of coal
combustion residue. As of May 5, 2009, the north surface impoundment was estimated to
contain approximately 81,000 cubic yards of coal combustion residue.

The maximum height of the RGS north surface impoundment dike is 12 feet as measured
from the old Crow Creek bed on the northwest side of the impoundment, decreasing to
even grade along the southern boundary. At least two feet of freeboard is maintained in
the surface impoundment.

9. Please provide a brief history of known spills or unpermitted releases from the unit
within the last ten years, whether or not these were reported to State or federal

regulatory agencies. For purposes of this question, please include only releases to
surface water or to the land (do not include releases to groundwater).

The north surface impoundment has had no known spills or unpermitted releases within
~ the last ten years. :

10. Please identify all current legal owner(s) and operator(s) at the facility.

The legal operator and owner of Riverside Generating Station is MidAmerican Energy
Company.
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“SOUTH SURFACE IMPOUNDMENT” RESPONSES:

1. Relative to the National Inventory of Dams criteria for High, Significant, Low, or
Less than Low Hazard Potential, please provide the potential hazard rating for each
management unit and indicate who established the rating, what the basis of the rating
is, and what federal or state agency regulates the unit(s). If the unit(s) does not have a
rating, please note that fact.

To MidAmerican’s knowledge, the Riverside Generating Station (RGS) south surface
impoundment has not been rated by a Federal or State regulatory agency relative to the
National Inventory of Dams criteria.

2. What year was each management unit commissioned and expanded?

The south surface impoundment was placed into service in 1967. The original south
surface impoundment was constructed at 563.4 foot mean sea level (MSL). The surface
impoundment was raised by 2 feet (to 565.4 foot MSL) in 1970. In 1976, the surface
impoundment was raised again to an elevation between 576 foot and 580 foot MSL, with
an 8 foot wide top and a 1:1 slope on both sides, to increase the storage capacity and add
protection against Mississippi River flooding. The 1976 expansion in storage capacity
was the final expansion of the south surface impoundment. The surface impoundment
was repaired in late 2001 due to flood damage caused by the Mississippi River earlier
that year. The 2001 repair broadened the top of the surface impoundment to 12 feet and
lengthened the Mississippi River side slope to 2:1 (i.e. 2 feet horizontal: 1 foot vertical).

3. What materials are temporarily or permanently contained in the unit? Use the
following categories to respond to this question: (1) fly ash; (2) bottom ash: (3) boiler
slag; (4) flue gas emission control residuals; (5) other. If the management unit
contains more than one type of material, please identify all that apply. Also, if you
identify “other,” please specify the other types of materials that are temporarily or
permanently contained in the unit(s).

All solid materials in the surface impoundment are coal combustion residue and
temporarily stored. The details are as follows:

(1) Fly ash — Approximately 5% of the material is fly ash, coal pyrites and
economizer ash. Fly ash is present due to occasional transfer of fly ash during
periods of maintenance on the dry fly ash collection system. Coal pyrites are
minerals and rocks found in coal that are not milled in the coal pulverizers. Coal
pyrites also include a very small amount of unburned coal that is rejected along
with the minerals. Economizer ash is lighter than bottom ash and travels to the
back-pass of the boiler, but is heavy enough to deposit in the back-pass and not be
captured as fly ash. Economizer ash has a consistency similar to sand.

(2) Bottom ash — Approximately 95% of the material is bottom ash and boiler slag.

50f8



(3) Boiler slag — This material is included as part of the bottom ash estimate in (2)
above. The boiler slag volume can not be separately estimated from the bottom
ash mixture. ‘

(4) Flue gas emission control residuals — No flue gas emission control residuals are
stored in the surface impoundment.

(5) Other — The RGS south surface impoundment also accepts plant waste water and
storm water. Annual storm water is estimated at 8.6 million gallons. Waste water
averages 1.2 million gallons per day, and includes plant service waste water (e.g.
non-contact bearing cooling water, wash down water), water treatment
wastewater from reverse osmosis and the demineralizer, and once-through ash
sluice water. Waste water is discharged from the surface impoundment in
accordance with the terms and conditions of an lowa Department of Natural
Resources National Pollution Discharge Elimination System permit, via an outfall
to the Mississippi River.

4. Was the management unit(s) designed by a Professional Engineer? Is or was the
construction of the waste management unit(s) under the supervision of a Professional
Engineer? Is inspection and monitoring of the safety of the waste management unit(s)
under the supervision of a Professional Engineer?

The RGS south surface impoundment was not designed by a Professional Engineer, nor
was construction under the supervision of a Professional Engineer. As discussed in
question #5, inspection and monitoring of the safety of the surface impoundment has
been conducted by MidAmerican employees.

5. When did the company last assess or evaluate the safety (i.e., structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. Identify actions taken or planned by
Sacility personnel as a result of these assessments or evaluations. If corrective actions
were taken, briefly describe the credentials of those performing the corrective actions,
whether they were company employees or contractors. If the company plans an
assessment or evaluation in the future, when is it expected to occur?

MidAmerican employees make monthly rounds of the perimeter of the RGS south
surface impoundment looking for visible signs of erosion. The structural integrity of the
RGS south surface impoundment not been formally evaluated.

6. When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? If you are aware of a planned state or
federal inspection or evaluation in the future, when is it expected to occur? Please
identify the Federal or State regulatory agency or department which conducted or is
planning the inspection or evaluation. Please provide a copy of the most recent official
inspection report or evaluation.

The RGS south surface impoundment has not been the subject of any specific inspections
by State or Federal regulatory officials, and MidAmerican is not aware of any planned
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inspections. However, numerous regulatory agency inspectors have visited the site for
other reasons during the unit’s operating history and such inspections may have included
a visual observation of the surface impoundment.

7. Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s) with the
management unit(s), and, if so, describe the actions that have been or are being taken
to deal with the issue or issues. Please provide any documentation that you have for
these actions.

There have been no assessments, evaluations or inspections by State or Federal
regulatory officials within the past year of the RGS south surface impoundment. No other
assessments, evaluations or inspections by State or Federal regulatory officials within the
past year referenced safety issues regarding the RGS south surface impoundment.

8. What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of the
management unit(s). Please provide the date that the volume measurement(s) was
taken. Please provide the maximum height of the management unit(s). The basis for
determining maximum height is explained later in this Enclosure.

The total surface area of the RGS south surface impoundment is 12 acres, and the total
volumetric storage capacity is estimated to be approximately 226,000 cubic yards of coal
combustion residue. As of March 1, 2009, the south surface impoundment was estimated
to contain approximately 176,000 cubic yards of coal combustion residue. However,
material in the surface impoundment is removed at least once per year for beneficial use
or final disposal in a municipal solid waste landfill.

The maximum height of the RGS south surface impoundment is approximately 15 feet as
measured from the adjacent water level of the Mississippi River on the east side of the
impoundment. However, at least 5 feet of freeboard is maintained in the surface
impoundment.

9. Please provide a brief history of known spills or unpermitted releases from the unit
within the last ten years, whether or not these were reported to State or federal
regulatory agencies. For purposes of this question, please include only releases to
surface water or to the land (do not include releases to groundwater).

A leak was found on the Mississippi River side of the surface impoundment in 2002,
caused by damage from Mississippi River flooding, and was repaired using drilled grout
on April 14, 2002. There have been no known leaks or needed repairs since April 14,
2002. )
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10. Please identify all current legal owner(s) and operator(s) at the facility.

The legal opérator and owner of Riverside Generating Station is MidAmerican Energy
Company. However, the south surface impoundment is located on land that
MidAmerican Energy Company leases from the adjacent Alcoa facility.

I certify that the information contained in this response to EPA’s request for information
and the accompanying documents is true, accurate, and complete. As to the identified
portions of this response for which I cannot personally verify their accuracy, I certify
under penalty of law that this response and all attachments were prepared in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who manage the
system, those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge, true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility
of fines and imprisonment for knowing violations.

Signature: 4%

Name: Reginald R. Soepnel

Title: General Manager — Mississippl River Energy Center
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IOWA DEPARTMENT OF NATURAL RESOURCES
National Pollutant Discharge Elimination System (NPDES) Permit

PERMITTEE IDRNTITY AND LOCATION OF FACILITY
MIDAMERICAN ENERGY COMPANY MIDAMERICAN ENERGY COMPANY-RIVERSIDE STATION
666 GRAND AVENUE : Section 24, T 78N, R 4E

P.0. BOX 657 SCOTT County, Iowa

DES MOINES, IA 50303

IOWA HPDES PERMIT NUMBER: 8278101 HECEIVING STREAM

MISSISSIPPI RIVER
DATE OF ISSUANCE: 05-20-1998

ROUTE OF FLOW
DATE OF EXPIRATION: 05-19-2003

YOU ARE REQUIRED TO FILE
FOR RENEWAL OF THIS PERMIT BY: 11-20-2002

EPA NUMBER: IA0003611

This permit is issued pursuant to the authority of section 402(b) of the Clean Water Act (33 U.S.C
1342(b)), Iowa Code section 455B.174, and rule 567--64.3, Iowa Administrative Code. You are autho—-
rized to operate the disposal system and to discharge the pollutants specified in this permit in
accordance with the effluent limitations, monitoring requirements and other terms set forth in this

permit.

You may appeal any conditions of this permit by filing a writtem notice of appeal and request for
administrative hearing with the director of this department within 30 days of your receipt of this

permit.

Any existing, unexpired Iowa operation permit or Iowa NPDES permit previously issued by the depart-—
ment for the facility identified above is revoked by the issuance of this Iowa NPDES operation per~

mit.

FOR THE DEPARTMENT OF NATURAL RESQURCES

Larry J3 Wilsom Director

AR

Wayne Farrand, Superﬁiso:

Wastewater Section
ENVIRONMENTAL PROTECTION DIVISION
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Page 2

Facility Name: MidAmerican Energy Company
Facility Number: 82-78-1-01

Outfall Number DESCRIPTION

002
Domestic wastewater prior to mixing with other wastestreams.

004
Ash retention pond discharge, various plant sumps, demineralizer waste, and yard drains and metal

cleaning wastewater.

009
Boilers #6, #7, and #8 boiler cooling water and boiler ash pit seal water.

011
Transformer cooling water discharge.

013
Continuous cooling water discharge from RS condenser, R5 turbine oil cooler, and R5 turbine

bearing cooling water (combined discharge with Outfalls 014 and 015 to Outfall 801).

014
Cooling water discharge from R 3HS house service turbine condenser, house service air and oil

coolers (combined discharge with Outfalls 013 and 015 to Outfall 801).

015
Cooling water discharge from #4 unit turbine condenser and unit oil cooler (combined discharge

with Qutfalls 013 and 014 to Outfall 801).

801
Non-contact stream turbine cooling water discharge from RS turbine condenser, R5 turbine oil

cooler, RS turbine bearing cooling system, R3HS turbine condenser, house service air and coil
coolers, R4 turbine condenser and R4 oil cooler; blowdown from boilers 6, 7, 8, and 9; lubricating
oil cooling water; miscellaneous plant sump; and roof drains - after discharge into forebay anf prior
to discharge to the river. '
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Facility Name: MidAmerican Energy Company - Riverside Station Page 4A
Permit Number: 82-78-1-01
Outfall No.: 004

ALTERNATE EFFLUENT LIMITATIONS - OUTFALL 004

Outfall 004 normally discharges ash sluice water, water from various plant
sumps, demineralizer waste and storm water which is subject to the effluent
limitations specified on page #4 of this permit. Infrequently, metal cleaning
wastewater (air preheater wash water and/or boiler cleaning wastewater) is
discharged through this same outfall. When is metal cleaning wastewater is
discharged, the following effluent limitations apply instead of the effluent
limitations specified on page #4.

Minimum | 30-day Daily 30-day Daily
Parameter Season Ave mg/l | Max mg/l Ave Max
Ibs/day lbs/day
Flow (MGD) | Periodic/ - - 0.116 - -
Final
pH (std units) | Periodic/ 6.0 - 9.0 - -
Final
Oil & Grease | Periodic/ - 15 20 15 19
Final
Copper,t (Cu) | Periodic/ - - 1.0 - 0.97
Final
Iron,t (Fe) Periodic/ - - 1.0 - 0.97
Final
TSS Periodic/ - 30 100 29 97
Final
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Facility Name: MidAmerican Energy Company - Riverside Generating Station
Permit Number: §2-78-1-01
Outfall Number: 801

Cerigdaphnia and Pimephales Toxicitv Effluent Testing

1. For facilities that have not been required to conduct toxicity testing by a previous NPDES
permit, the annual toxicity test shall be conducted within three (3) months of permit
issuance and at least annually thereafter. For facilities that have been required to conduct
toxicity testing by a previous NPDES permit, the annual toxicity test shall be conducted
within twelve months (12) of the last toxicity test. .

2. The test organisms that are to be used for acute toxicity testing shall be Ceriodaphnia dubia
and Pimephales promelas. The acute toxicity testing procedures used to demonstrate
compliance with permit limits shall be those listed in 40 CFR Part 136 and adopted bv
reference in rule 567--63.1(1). The method for measuring acute toxicity is specified in
USEPA. 1993. Methods for Measuring the Acute Toxicitv of Effluents to Freshwater and
Marine Organisms. Fourth Edition. Environmental Monitoring Systems Laboratory, U.S.
Environmental Protection Agency, Cincinnati, Ohio August 1993, EPA/600/4-90/027F.

3. The diluted effluent sample must contain a minimum of 80 % effluent and no more
than 20 % of culture water.

4, One valid positive toxicity result will require quarterly testing for effluent toxicity.

5. Two successive valid positive toxicity results or three positive results out ot five successive
valid effluent toxicity tests will require a toxic reduction evaluation to be completed to
eliminate the toxicity.

6. A non-toxic test result shall be indicated as a "1" on the monthly operation report. A toxic
test result shall be indicated as a "2" on the monthly operation report. DNR Form 542-1381
shall also be submitted to the DNR field office along with the monthly operation report.

Ceriodaphnia and Pimephales Toxicity Effluent Limits

The 30 day average mass limit of "1" for the parameters Acute Toxicity, Ceriodaphnia and
Acute Toxicity, Pimephales means no positive toxicity results.

Definition: "Positive toxicity result” means a statistical difference of mortality rate between the
control and the diluted effluent sample. For more information see USEPA. 1993,
Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine
Organisms. Fourth Edition. Environmental Monitoring Systems Laboratory, U.S.
Environmental Protection Agency, Cincinnati, Ohio August 1993, EPA/600/4-
90/027F.




Facility Name: MidAmerican Energy Company - Riverside Generating Station
Permit Number: 82-78-1-01
Outfall Number: 004

Ceriodaphnia and Pimephales Toxicitv Effluent Testing

1. For facilities that have not been required to conduct toxicity testing by a previous NPDES
permit, the annual toxicity test shall be conducted within three (3) months of permit
issuance and at Jeast annually thereafter. For facilities that have been required to conduct
toxicity testing by a previous NPDES permit, the annual toxicity test shall be conducted
within twelve months (12) of the last toxicity test.

2. The test organisms that are to be used for acute toxicity testing shall be Ceriodaphnia dubia
and Pimephales promelas. The acute toxicity testing procedures used to demonstrate
compliance with permit limits shall be those listed in 40 CFR Part 136 and adopted by
reference in rule 567--63.1(1). The method for measuring acute toxicity is specified in
USEPA. 1993. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and
Marine Organisms. Fourth Edition. Environmental Monitodng Systems Laboratory, U.S.
Environmental Protection Agency, Cincinnati, OChio August 1993, EPA/600/4-90/027F.

3. The diluted effluent sample must contain a minimum of 3 % effluent and no more than
97 % of culture water,

4. One valid positive toxicity result will require quarterly testing for effluent toxicity.

5. Two successive valid positive toxicity results or three positive results out of five successive
valid effluent toxicity tests will require a toxic reduction evaluation to be completed to
eliminate the toxicity.

6. A non-toxic test result shall be indicated as a "1" on the monthly operation report. A toxic
test result shall be indicated as a "2" on the monthly operation report. DNR Form 542-1381
shall also be submitted to the DNR field office along with the monthly operation report.

Ceriodaphnia and Pimephales Toxicity Effluent Limits

The 30 day average mass limit of "1" for the parameters Acute Toxicity, Ceriodaphnia and
Acute Toxicity, Pimephales means no positive toxicity results.

Definition: "Positive toxicity result” means a statistical difference of mortality rate between the
control and the diluted effluent sample. For more information see USEPA. 1993,
Methods for Measuring the Acute Toxicitv of Effluents to Freshwater and Marine
Organisms. Fourth Edition. Environmental Monitoring Systems Laboratory, U.S.
Environmental Protection Agency, Cincinnati, Ohio August 1993, EPA/600/4-
90/027F.




Facility Name: MidAmerican Energy Company - Riverside Station
Facility Number: 82-78-1-01
Outfall Number: 002

Compliance Schedule

By November 30, 1998, the permittee shall complete construction
of the wastewater treatment facility to comply with the final
effluent limitations specified on page 3 of this NPDES permit.

The Monitoring and Reporting Requirements for Outfall 002
specified on page #8 become effective upon completion of the
wastewater treatment facilities but in no case later than December
1, 1998.

The permittee shall provide written notice of compliance with this
schedule no later than January 1, 1999. The written notice shall
be sent to:

Wastewater Section

Iowa Department of Natural Resources
Henry A. Wallace Building

900 East Grand

Des Moines, Iowa 50319



STORM WATER DISCHARGE REQUIREMENTS

PART 1. COVERAGE UNDER THIS PERMIT

A. Eligibility. These conditions cover all existing

discharges composed in whole or in part of
stormwater associated with industrial activity as
defined in Part V of this permit.

. Limitations on Coverage. The following storm
water discharges associated with . industrial
activity are NOT covered by these conditions but
may be covered by conditions specified
elsewhere in this permit:

1.  storm water discharges associated with
industrial activity subject to an existing effluent
guideline limitation for storm water. For the
purpose of this permit, the following effluent
guideline limitations address storm water:
cement manufacturing (40 CFR 411); feedlots
(40 CFR 412); fertilizer manufacturing (40 CFR
418); petroleum refining (40 CFR 419);
phosphate manufacturing (40 CFR 422); steam
electric (coal pile runoff) (40 CFR 423); coal
mining (40 CFR 434); mineral mining and
processing (40 CFR 436); ore mining and
dressing (40 CFR 440); and asphalt emulsion (40
CFR 443).

2. storm water discharges associated with
industrial activity from construction activities,
except storm water discharges from asphalt
plants, concrete plants, and sand and/or gravel
operations; and, '

3. storm water discharges associated with
industrial activity that the Department has shown
to be or may reasonably be expected to be
contributing to a violation of a water quality
standard.

. Exclusions. Discharges of storm water runoff
from mining operations or oil and gas
exploration, production, processing, or treatment
operations or transmission facilities, composed
entirely of flows which are from conveyances or
systems of conveyances used for collecting and
conveying precipitation runoff and which are not
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contaminated by contact with, or do not come in
contact with, any overburden, raw material,
intermediate products, finished products, byproduct,
or waste products located on the site of such
operations.

PART 1L

SPECIAL CONDITIONS,

MANAGEMENT PRACTICES, AND OTHER
. -NON—NUMERIC.LIMITATIONS

A.

Releases in Excess of Reportable Quantities.

Any owner or operator identified in the pollution
prevention plan is subject to the spill notification
requirements as specified in 455B.386 of the
Iowa Code. Iowa law requires that as soon as
possible but not less than six hours after the
onset of a "hazardous condition" the Department
and local sheriff’'s office or the office of the
sheriff of the affected county be notified.

The storm water pollution prevention plan
described in Part IL.B. of this permit must be
modified within 7 calendar days of knowledge of
the release to provide a description of the release
and the circumstances leading to the release and
to identify and provide for the implementation of
steps to prevent the reoccurrence of such releases
and to respond to such releases.

Storm Water Pollution Prevention Plans. A
storm water pollution prevention plan shall be
developed for the facility. The storm water
pollution prevention plan shall be prepared in
accordance with good engineering practices. The
plan shall identify potential sources of pollution
which may reasonably be expected to affect the
quality of storm water discharges associated with
industrial activity from the facility. The plan
shall describe and ensure the implementation of
practices which will be used to reduce pollutants
in storm water discharges associated with
industrial activity at the facility and to assure
compliance with the terms and conditions of this
permit. Facilities must implement the provisions
of the storm water pollution prevention plan
required under this part as & condition of this
permit.



L.

Deadlines for Plan Preparation and Compliance.

Preparation of and compliance with the pollution -

prevention plan shall be as follows.

a. For storm water discharge associated with
industrial activity in existence prior to October 1,
1992, the pollution prevention plan shall be
completed within 180 days of the issuance date
of this permit and shall be updated as
appropriate. The pollution prevention plan shall
provide for compliance with the terms of the plan
within 365 days of the issuance date of this
permit.

b. For a storm water discharge associated with
industrial activity that commences after October
1, 1992, the pollution prevention plan shall be
completed before the application for 8 NPDES
permit or permit amendment is submitted to the
Department. Compliance with the terms of the
pollution prevention plan and this permit will be
required with the start of operation.

¢. A pollution prevention plan for storm water
discharges associated with industrial activity from
an oil and gas exploration, production, pro-
cessing, or treatment operation or transmission
facility that is not excluded according to Part
1.C. of this permit shall be completed within 180
days after the exclusion no longer applies. The
pollution prevention plan must be implemented
within 365 days after the exclusion terminates,

a. The pollution prevention plan shall be signed
in accordance with standard condition #22
specified elsewhere in this permit, and shall be
retained on site in accordance with Part IV.E. of
this permit.

b. The owner or operator of a facility with a
storm water discharge subject to this permit shall
make plans available upon request to the
Department or, in the case of a storm water
discharge associated with industrial activity
which discharges through a large or medium
municipal separate storm sewer system with an
NPDES permit, to the municipal operator of the
system.

¢. The Department may review the plan at any
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time and may notify the permittee that the plan
does not meet one or more of the minimum
requirements of this permit.  After such
notification from the Department, the permittee
shall make changes to the plan, and shall submit
to the Department a written certification that the
requested changes have been made. Unless
otherwise provided by the Department, the
permittee shall have 30 days after such
notification to make the necessary changes.

. . The permittee shall amend the plan whenever

there is a change in design, construction,
operation, or maintenance, which has a
significant effect on the potential for the
discharge of pollutants to waters of the state, or
if the storm water pollution prevention plan
proves to be ineffective in achieving the general
objectives of controlling pollutants in storm water
discharges associated with industrial activity.
Amendments to the plan may be reviewed by the
Department in the same manner as Part IL.B.2.c.
above.

The plan shall include, at a miniroum, the
following items:

a. Description of Potential Pollutant Sources.
Each plan shall provide a description of potential
sources which may reasonably be expected to
add significant amounts of pollutants to storm
water discharges or which may result in the
discharge of pollutants during dry weather from
separate storm sewers draining the facility. Each
plan shall identify all activities and significant
materials which may potentially be significant
pollutant sources. Each pian shall include, at a
minimum:

a.(1). A site map showing an outline of the
drainage area of each storm water outfall; each
existing structural control measure to reduce
pollutants in storm water runoff; and each
surface water body;

a.(2). A narrative description of known
significant materials that have been treated,
stored or disposed, in a manner to allow
exposure to storm water, during the three years
prior to the issuance date of this permit; the
method of on—site storage or disposal; materials
management practices employed to minimize



contact of these materials with storm water
runoff; materials loading and access areas; the
location and a description of existing structural
and non—structural control measures to reduce
pollutants in storm water runoff, and a
description of any treatment the storm water
receives;

a.(3). A list of releases which prompted the
existence of & hazardous condition (as defined in
Part V of this permit) that occurred at the facility
after the issuance date of this permit;

a.(4). For each area of the plant that generates
storm water associated with industrial activity
with a reasonable potential for containing
significant amounts of pollutants, a prediction of
the direction of flow, and an estimate of the
types of pollutants which are likely to be present
in storm water discharges; and,

a.(5). A summary of existing sampling data
describing pollutants in storm water discharges.

b. Storm Water Management Controls. The
permittee shall develop a description of storm

water management controls appropriate to the
facility, and, implement such controls. The
appropriateness and priorities of controls in a
plan shall reflect identified potential sources of
pollutants at the facility. The description of storm
water management controls shall address the
following minimum components, including a
schedule for implementing such controls;

b.(1). Responsible Person. The plan shall
identify a specific individual or individuals within
the organization responsible for developing the
storm water pollution prevention plan and
assisting in its implementation, maintenance, and
revision.

b.(2). Risk Identification and
Assessment/Material Inventory. The storm water
pollution prevention plan shall assess the
potential of various sources at the plant to
contribute pollutants to storm water discharges
associated with industnial activity. The plan shall
include an inventory of the types of materials
handled. Facilities subject to SARA Title III,
Section 313 shall include in the plan a description
of releases to land or water of SARA Title III
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water priority chemicals that have occurred
during the three years prior to the issuance date
of this permit. Each of the following shall be
evaluated for the reasonable potential for
contributing pollutants to runoff:

(a). loading and unloading operations;
(b). outdoor storage activities;
(c). outdoor manufacturing or processing
activities;
" (d). dust or particulate generating processes;
(e). on—site waste disposal practices.

Factors to consider include the toxicity of
chemicals; quantity of chemicals used, produced,
or discharged; the likelihood of contact with
storm water; and  history of “hazardous
condition” reporting.

b.(3). Preventiv i e. The plan shall
describe a preventive maintenance program that
involves inspection and maintenance of storm
water management devices (e.g. cleaning
oil/water separators, catch basins) as well as
inspecting and testing plant equipment and
systems to uncover conditions that could cause
breakdowns or failures resulting in discharges of
pollutants to surface waters.

b.(4). Good Housekeeping. Good housekeeping
requires the maintenance of & clean, orderly
facility.

b.(5). Spill Prevention _and Response
Procedures. Areas where potential spills can

occur, and their accompanying drainage points
shall be identified clearly in the storm water
poliution prevention plan. Where appropriate,
material handling procedures and storage
requirements should be considered in the plan.
Procedures for cleaning up spills shall be
identified in the plan and made available to the
appropriate personnel. The necessary equipment
to implement a clean up shall be available to
personnel.

b.(6). Storm Water Management. The plan
shall contain & narrative consideration of the

appropriateness of traditional storm water
management practices (practices other than those
which control the source of pollutants). Based
on an assessment of the potential of various



sources at the plant to contribute pollutants to
storm water discharges associated with industrial

activity (see Part I1.B.4.b.(2). of this permit), the -

plan shall provide that measures determined to be
reasonable and appropriate shall be implemented
and maintained.

b.(7). Sediment and Erosion Prevention. The
plan shall identify areas which, due to
topography, activities, or other factors, have &
high potential for significant soil erosion, and
identify measures to limit erosion.

b.(8). Employee Training. Employee training
programs shall inform personnel, at all levels of
responsibility, of the components and goals of
the storm water pollution prevention plan.
Training should address topics such as spill
response, good housekeeping and material
management practices. The pollution prevention
plan shall identify periodic dates for such
training.

b.(9). Recordkeepi d Internal Reporti
Procedures. Incidents such as spills, or other
discharges, along with other information
describing the quality and quantity of storm
water discharges shall be included in the records.
Inspection and maintenance activities shall be
documented and recorded.

b.(10). Nop—Storm Discharges. The plan shall
include a certification that storm water oanly
discharges have been tested or evaluated for the
presence of non—storm water discharges. The
certification shall- include a description of the
results of any test for the presence of non—storm
water discharges, the method used, the date of
any testing, and the on—site drainage points that
were directly observed during the test. This
certification may not be feasible if the facility
operating the storm water discharge does not
have access to an outfall, manhole, or other point
of access to the ultimate conduit which receives
the discharge. In such cases, the source
identification section of the storm water pollution
plan shall indicate why the certification required
by this part was not feasible. A discharger that
is unable to provide the certification required by
this paragraph must notify in accordance with
Part IV.A. of this permit.
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¢. Visual Inspection. Qualified personnel shall
inspect designated equipment and plant areas at
appropriate intervals specified in the plan, but,
except as provided in paragraphs 11.B.4.c.(4).
and (5)., in no case less than once a year;

c.(1). Material bhandling areas and other
potential sources of pollution identified in the
plan in accordance with paragraph I1.B.4.a. of
this permit shall be inspected for evidence of, or
the potential for, pollutants entering the drainage

..system.. . Structural storm .water management

measures, sediment and erosin control measures,
and other structural pollution prevention
measures identified in the plan shall be observed
to ensure that they are operating correctly. A
visual inspection of equipment needed to
implement the plan, such as spill response
equipment, shall be made.

c.(2). Based on the resuits of the inspection, the
description of potential pollutant sources
identified in the plan in accordance with
paragraph I1.C.4.a. of this permit and pollution
prevention measures identified in the plan in
accordance with paragraph I1.C.4.b. of this
permit shall be revised as appropriate within two
(2) weeks of such inspection and shall provide
for implementation of any changes to the plan in
a timely manner, but in no case less than twelve
weeks from the inspection.

c.(3). A report summarizing the scope of the
inspection, personnel making the inspection, the
date(s) of the inspection, major observations
relating to the implementation of the storm water
pollution prevention plan, and actions taken in
accordance with paragraph II.B.4.c.(2). of the
permit shall be made and retained as part of the
storm water pollution prevention plan for at least
three years. The report shall be signed in
accordance with Part II.B.2.a. of this permit.

¢.(4). Where annual site inspections are shown
in the plan to be impractical because an
employee is not stationed or does not routinely
visit the site, site inspections required under this
part shall be conducted at appropriate intervals
specified in the plan, but, in no case less than
once in three years.



c.(5). Where annual site inspections are shown
in the plan to be impractical because the site is

inactive (industrial activity is no longer -

conducted), site inspections required under this
part shall be conducted at appropriate intervals
specified in the plan, but, in no case less than
once in five years. At least one site inspection
shall be conducted prior to QOctober 1, 1994, or
the date two years after such site becomes
inactive.

d.  Special Requirements for Storm Water
Discharges Associated with Industrial Activity
Through Municipal Separate Storm Sewer

Systems Serving a Population of 100,000 or
More. The permittee must comply with

applicable requirements in municipal storm water
management programs developed under NPDES
permits issued for the discharge from the
municipal separate storm sewer system that
receives the facility’s discharge provided the
discharger has been notified of such conditions.

e. Consistency with Other Plans. Storm water
management programs may reflect requirements
for Spill Prevention Control and Countermeasure
(SPCC) plans under section 311 of the CWA or
Best Management Practices (BMP) Programs
otherwise required by an NPDES permit and
may incorporate any part of such plans into the
storm water pollution prevention plan by
reference.

f. Additional Requirements for Storm Water
Discharge Associated with Industrial Activity
from Facilities Subject to SARA Title III,

Section 313 Requirements. Storm water pollution
prevention plans for facilities subject to reporting

requirements under SARA Title III, Section 313
for chemicals which are classified as *Section
313 water priority chemicals” in accordance with
the definition in Part V of this permit are
required to include, in addition to the information
listed above, a discussion of the facility’s
conformance with the appropriate guidelines
listed below:

f.(1). In areas where Section 313 water priority
chemicals are stored, processed or otherwise
handled, appropriate containment, drainage
control and/or diversionary structures shall be
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provided. At a minimum, one of the following
preventive systems or its equivalent shall be
used:

f.(1).(a). curbing, culverting, gutters, sewers or
other forms of drainage control to prevent or
minimize the potential for storm water run—on
to come into contact with significant sources of
pollutants; or

f.(1).(b). roofs, covers or other forms of

- —Appropriate. protection. to prevent storage piles

from exposure to storm water, and wind
blowing.

f.(2). If the installation of structures or
equipment listed in Parts II.B.4.f.(3).(a).(ii). or
IL.B.4.£.(3).(c). of this permit is not
economically achievable at a given facility, the
facility shall develop and implement s spill
contingency and integrity testing plan which
provides a description of measures that ensure
spills or other releases of toxic amounts of
Section 313 water priority chemicals do not
occur. A spill contingency and integrity plan
developed under this paragraph shall comply with
the minimum requirements listed in Parts
II.B.4.£.(2).(a). through (d).

f.(2).(a). The plan shall include a detailed
description which demonstrates that the
requirements of paragraphs I1.B.4.f.(3).(a).(ii).
and II.B.4.f.(3).(c). of this permit are not
economically achievable;

£.(2).(b). A spill contingency plan must include,
at 2 minimum;

£.(2).(b).(i). a description of response plans,
personnel needs, and methods of mechanical
containment;

£.(2).(b).(ii). steps to be taken for removal of
spilled Section 313 water priority chemicals;

£.(2).(b).(iii). access to and availability of
sorbents and other equipment; and

£.(2).(b).(iv). such other information as required
by the Department.



£.(2).(c). The testing component of the
alternative plan must provide for conducting

integrity testing of storage tanks at least once -

every five years, and conducting integrity and
leak testing of valves and piping & minimum of
every year; and

f.(2).(d). A written and actual commitment of
manpower, equipment and materials required to
comply with. the provisions of Parts
I1.B.4.£.(2).(b). and (c). of this permit and to
expeditiously control and remove. quantities of
Section 313 water priority chemicals that may
result in a toxic discharge.

f.(3). In addition to the minimum standards
listed under paragraph IL.B.4.f.(1). of this
permit, the storm water pollution prevention plan
shall include a complete discussion of measures
taken to conform with the following applicable
guidelines:

f.(3).(a). Liguid Storage Areas Where Storm
Water Comes into Contact with Equipment or 2
Tank, Container, or Other Vessel Used for
Section 313 Water Priority Chemicals.

f.(3).(a).(i). No tank or container shail be used
for the storage of a Section 313 water priority
chemical unless its material and construction are
compatible with the material stored and
conditions of storage such as pressure and
temperature, etc.

f.(3).(a).(ii). Secondary containment, sufficient
to contain the capacity of the largest single
container or tank in a drainage system where
Section 313 water priority chemicals are stored
shall be provided. If the secondary containment
area and its upstream drainage system are subject
to precipitation, an allowance for drainage from
a 10—year, 24—hour precipitation event shall be
provided over and above the volume necessary to
contain the largest single tank or container.
Either a secondary containment system shall be
sufficiently impervious to contain spilled Section
313 water priority chemicals until they can be
removed or treated or the plan must include spill
contingency provisions which include, at s
minimum, a description of response plans,
personnel needs, and methods of mechanical
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containment; steps to be taken for removal of
spilled Section 313 water priority chemicals; and
access to and availability of sorbents and other
equipment. The plant treatment system may be
used to provide secondary containment, provided
it has sufficient excess holding capacity always
available to hold the contents of the largest
container in the drainage ares plus an allowance
for drainage from a 10—year, 24—hour
precipitation event.

—.£.(3)-(b)..Material Storage Areas for Section 313

Water Priori icals Other Liquids.
Material storage areas for Section 313 water
priority chemicals other than liquids, which are
subject to runoff, leaching, or wind blowing,
shall incorporate drainage or other control
features which will minimize the discharge of
Section 313 water priority chemicals.

£.3).(c). Truck and rail oadi
unloading areas for liquid Section 313 water
priority chemicals. Truck and rail car loading
and unloading areas for liquid Section 313 water
priority chemicals shall be operated to minimize
discharges of Section 313 water priority
chemicals. Drip pans shall be placed at locations
where spillage may occur such as hose
connections, hose reels and filler nozzles. Drip
pans shall always be used when making and
breaking hose connections. A drip pan system
shall be installed within the rails of railways to
collect spillage from tank cars. Truck
loading/unloading docks shall have overhangs or
door skirts that enclose the trailer end.

£.(3).(d). In-plant areas where Section 313 water

iori emicals transfe rocessed or
otherwise handled. Processing equipment and
material handling equipment shall be designed
and operated so as to minimize discharges of
Section 313 chemicals. Materials used in piping
and equipment shall be compatible with the
substances handled. Drainage from process and
materials handling areas shall be designed as
described in paragraphs f.(3).(a)., (b). and (c).
of this section. Additional protection, such as
covers or guards to prevent wind blowing,
spraying or releases from pressure relief vents
shall be provided as appropriate to prevent
discharge of Section 313 water priority
chemicals. Visual inspections or leak tests shall



be provided for overhead piping conveying
Section 313 water priority chemicals not
equipped with secondary containment.

f.(3).(e). Discharges from areas covered by
paragraphs f.(3).(a), (b). (c) or (d).

f.(3).(e).(i). Drainage from areas covered by
paragraphs f.(3).(a), (b), (c) or (d) of this part
shall be restrained by valves or other positive
means to prevent the discharge of a spill or other
excessive leakage of Section 313 water priority
chemicals. Containment areas may be emptied
by pumps or ejectors; however, these shall be
manually activated.

f.(3).(e).(i1). Flapper—type drain valves shall
not be used to drain containment areas. Valves
used for the drainage of containment areas shall,
as far as is practical, be of manual,
open—and—closed design.

f.(3).(e).(ii1). If plant drainage is not engineered
as above, the final discharge of all in—plant
storm sewers should be equipped to return the
spilled material to the facility in the event of an
uncontrolled spill of Section 313 water priority
chemicals.

f.(3).(e).(iv). Records shall be kept of the
frequency and estimated volume (in gallons) of
discharges from containment areas.

f.(3).(f). Plant site runoff other than from areas

covered by f.(3).(a), (b), (c) or (d). Other areas
of the facility (those not addressed in paragraphs

£.(3).(a), (b), (c) or (d)), from which runoff
which may contain Section 313 water priority
chemicals or spills of Section 313 water priority
chemicals could cause a discharge, shall
incorporate the necessary drainage or other
control features to prevent the discharge of
spilled or improperly disposed material and
ensure the mitigation of pollutants in runoff or
leachate.

£.(3).(®). Preventive Maintenance  and
Housekeeping. All areas of the facility shall be
inspected at specific intervals for leaks or
conditions that could lead to discharges of
Section 313 water priority chemicals or direct
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contact of storm water with raw materials,
intermediate materials, waste materials or
products. In particular, plant piping, pumps,
storage tanks and bins, pressure vessels, process
and material handling equipment, and material
bulk storage areas shall be examined for any
conditions or failures which could cause a
discharge. Inspections shall include examination
for leaks, wind blowing, corrosion, support or
foundation failure, or other forms of
deterioration or noncontainment. Inspection

. -intervals shall be specified in the plan and shall

be based on design and operational experience.
Different areas may require different inspection
intervals. Where 2 leak or other condition is
discovered which may result in significant
releases of Section 313 water priority chemicals
to the drainage system, corrective action shall be
immediately taken or the unit or process shut
down until corrective action can be taken. When
a leak or noncontainment of a Section 313 water
priority chemical has occurred, contaminated
soil, debris, or other material must be promptly
removed and disposed in accordance with
Federal and State requirements and as described
in the pian.

£.(3).(h). Facility security. Facilities shall have
the necessary security systems to prevent
accidental or intentional entry which could cause
a discharge. Security systems described in the
plan shall address fencing, lighting, vehicular
traffic control, and securing of equipment and
buildings.

f.(3).(i).- Training. Facility employees and
contractor personnel using the facility shall be
trained in and informed of preventive measures
at the facility. Employee training shall be
conducted at intervals specified in the plan, but
not less than once per year, in matters of
pollution control laws and regulations, and in the
storm water pollution prevention plan and the
particular features of the facility and its operation
which are designed to minimize discharges of
Section 313 water priority chemicals. The plan
shall designate a person who is accountable for
spill prevention at the facility and who will set up
the necessary spill emergency procedures and
reporting requirements so that spills and
emergency releases of Section 313 water priority
chemicals can be isolated and contained before a



discharge of a Section 313 water priority
chemical can occur. Contractor or temporary

personnel shall be informed of plant operation -

and design features in order to prevent discharges
or spills from occurring.

g. Salt Storage. Storage piles of salt at &
facility that falls under the definition of "storm
water discharge associated with industrial
activity" where the salt piles are used for deicing
or other commercial or industrial purposes shall
be enclosed or covered to prevent exposure to
precipitation.

h. Non-Storm Water Discharges. Except for
flows from fire fighting activities, sources of

non-storm water listed in Part III.A.2. of this
permit that are combined with storm water
discharges associated with industrial activity must
be identified in the plan. The plan shall identify
and ensure the implementation of appropriate
pollution prevention measures for the non-storm
water component(s) of the discharge.

5. All storm water pollution prevention plans
received by the Department from the permittee
are considered reports that shall be available to
the public under Section 308(b) of the CWA and
Chapter 22 of the Code of Iowa. However, the
permittee may claim any portion of & storm
water pollution plan as confidential in accordance
with Chapter 22 of the Code of Iowa and lowa
Administrative Code (561)-2.5.

6. No condition of this permit shall release the
permittee from any responsibility or requirements
under other environmental statutes or regulations.

PART III NUMERIC EFFLUENT

LIMITATIONS

Coal Pile Runoff. Any storm water composed in part
or in whole of coal pile runoff shall not exceed a
maximum concentration at any time of 50 mg/l total
suspended solids. The pH of these discharges shall
be within the range of 6.0—9.0. However, any
untreated overflow from facilities designed,
constructed and operated to treat the volume of coal
pile runoff which is associated with a 10 year, 24
hour rainfall event shall not be subject to the
limitations of this part.

PART IV. MONITORING AND REPORTING
REQUIREMENTS

A. Failure to Certify. Any facility that is unable to
provide the certification required under Part
II.B.4.(b).(10). (testing for non-storm water
discharges) within 180 days of the permit
issuance date, must prepare a written description
of the procedures used in any test conducted for
the presence of non—storm water discharges; the
results of the test or other relevant observations;

__poteatial sources of non—storm water discharges
to the storm sewer; and why adequate tests for
such storm sewers were not feasible. This
“failure to certify” description must be kept
on-gite and be made available to the Department
upon request.

B. Monitoring Requirements. The following storm
water monitoring is required for discharges of
*storm water discharge associated with industrial
activity”.

1. Section 313 of SARA Title III Facilities. During
the period beginning on the issuance date and
lasting through the expiration date of this permit,
facilities subject to requirements to report
releases into the environment under Section 313
of SARA Title IIl for chemicals which are
classified as Section 313 water priority chemicals
are subject to the following monitoring
requirements for storm water discharges
associated with industrial activity that come into
contact with any equipment, tank, container or
other vessel used for storage of a Section 313
water priority chemical, or that are located at a
truck or rail car loading or unloading area where
a Section 313 water priority chemical is handled;

a. Parameters. The parameters to be measured
include:

*  oil and grease (mg/l);

* five day biochemical oxygen demand (BODy)
(mg/l)
* chemical oxygen demand (COD) (mg/l};
total suspended solids (TSS) (mg/1);

total Kjeldahl nitrogen (TKN) (mg/l);

total phosphorus (mg/l);

pH;

any Section 313 water priority chemical for

* * ¥ % ¥
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which the facility is subject to reporting
requirements under Section 313 of the
Emergency Planning and Community Right to
Know Act of 1986;

* the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and,

* an estimate of the total volume (in gallons) of
the discharge sampled.

b. Frequency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)
except as provided by paragraphs IV.B.12. or

1V.B.13,;

Primary Metal Industries. During the period
beginning on the issuance date and lasting

through the expiration date of this permit,
facilities classified as Standard Industrial
Classification (SIC) 33 (Primary Metal Industry)
are subject to the following monitoring
requirements for storm water discharges
associated with industrial activity that are
discharged from the facility:

a. Parameters. The parameters to be measured
include:

* oil and grease (mg/l);

*  five day biochemical oxygen demand (BOD,)
(mg/);
* chemical oxygen demand (COD) (mg/l);
total suspended solids (TSS) (mg/I);

total Kjeldahl nitrogen (TKN) (mg/D);
nitrate plus nitrite nitrogen (mg/1);

total phosphorus (mg/l);

pH;

total lead (Pb) (mg/l);

total cadmium (Cd) (mg/l);

total copper (Cu) (mg/l);

total arsenic (As) (mg/l);

total chromium (Cr) (mg/l)

* any pollutant limited in an effluent guideline
to which the facility is subject;

* the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)

* %X X ¥ X X X X X ¥
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of the storm event which generated the sampled
runoff;

*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and,

* an estimate of the size of the drainage area
(in square feet) and an estimate of the runoff
coefficient of the drainage area (e.g. low (under
40%), medium (40% to 65%) or high (above
65%));

. .b.. Frequency of Monitoring. Sampling shall be

conducted at least annually (1 time per year)
except as provided by paragraphs IV.B.12. or
IV.B.13,;

Land Disposal Units/Incinerators. During the
period beginning on the issuance date and lasting

through the expiration date of this permit, storm
water discharge associated with industrial activity
from any active or inactive landfill, land
application site, or open dump that received any
industrial wastes (except facilities that only
receive construction debris) and that have not
installed a stabilized final cover, and incinerators
that burn hazardous waste and operate under
interim status or a permit under Subtitle C of
RCRA, are subject to the following monitoring
requirements:

8. Parameters. The parameters to be measured
include:

ammonia (mg/l);

bicarbonate (mg/l);

calcium (mg/l);

chloride (mg/l);

total iron (mg/l);

magnesium (total) (mg/1);
magnesium (dissolved) (mg/l);
nitrate plus nitrite nitrogen (mg/l);
potassium (mg/1);

sodium (mg/1);

sulfate (mg/1);

chemical oxygen demand (COD) (mg/l);
total dissolved solids (TDS) (mg/l};
total organic carbon (TOC) (mg/l);
oil and grease (mg/l);

pH;

total arsenic (As) (mg/);

total barium (Ba) (mg/l);

total cadmium (Cd) (mg/l);
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total chromium (Cr) (mg/l);

total cyanide (CN) (mg/l);

total lead (Pb) (mg/l);

total mercury (Hg) (mg/l);

total selenium (Se) (mg/l);

total silver (Ag) (mg/l);

the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and,

*  an estimate of the total volume (in gallons) of
the discharge sampled.

b. Frequency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)
except as provided by paragraphs IV.B.12. or

IV.B.13,;

Wood- Treatmerit (chlorophenolic/creosote
formulations). During the period beginning on
the issuance date and lasting through the
expiration date of this permit, storm water
discharges associated with industrial activity from
areas that are used for wood treatment, wood
surface application or storage of treated or
surface protected wood at any wood preserving
or wood surface facilities that currently use
chlorophenolic formulations and/or creosote
formulations are subject to the following
monitoring requirements:

® ¥ ¥ ¥ ¥ ¥

a. Parameters. The parameters to be measured
include:

* oil and grease (mg/l);

»” pH;

* five day biochemical oxygen demand (BOD,)
(mg/1);
* chemical oxygen demand (COD) (mg/l);
total suspended solids (TSS) (mg/l);

total phosphorus (mg/l);

total Kjeldahl nitrogen (TKN) (mg/l);
nitrate plus nitrite nitrogen (mg/l);
pentachlorophenol (mg/l);

the date and duration (in hours) of the storm
event(s) sampled;

*  rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

% ¥ ¥ ¥ X ¥
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*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and,

*  an estimate of the size of the drainage area
(in square feet) and an estimate of the runoff
coefficient of the drainage area (e.g. low (under
40%), medium (40% to 65%) or high (above
65%)).

b. Frequency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)

. except as provided by paragraphs IV.B.12. or

Iv.B.13,;

Wood Treatment (arsenic or chromium
preservatives). During the period beginning on
the issuance date and lasting through the
expiration date of this permit, storm water
discharge associated with industrial activity from
areas that are used for wood treatment or storage
of treated wood at any wood preserving facilities
that currently use inorganic preservatives
containing arsenic or chromium are subject to the
following monitoring requirements:

a. Parameters. The parameters to be measured
include:

* oil and grease (mg/l);

* pH;

* five day biochemical oxygen demand (BODy)
(mg/l);

* chemical oxygen demand (COD) (mg/l);
total suspended solids (TSS) (mg/D);

total phosphorus (mg/l);

total Kjeldahl nitrogen (TKN) (mg/D);
nitrate plus nitrite nitrogen (mg/I);

total arsenic (As) (mg/l);

total chromium (Cr) (mg/l);

total copper (Cu) (mg/l);

the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and,

* an estimate of the size of the drainage area
(in square feet) and an estimate of the runoff
coefficient of the drainage area (e.g. low (under

* % * £ ¥ ¥ ¥ ¥



40%), medium (40% to 65%) or high(above
65%)).

b. Freguency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)

except as provided by paragraphs IV.B.12. or
IV.B.13;

Coal Pile Runoff. During the period beginning
on the issuance date and lasting through the
expiration date of this permit, storm water
discharge associated with industrial activity from
coal pile runoff are subject to the following
monitoring requirements:

8. Parameters. The parameters to be measured
include:

oil and grease (mg/l);

pH;

total suspended solids (TSS) (mg/l);

total copper (Cu) (mg/l);

total nickel (Ni) (mg/l);

total zinc (Zn) (mg/l);

the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and,

* an estimate of the size of the drainage area
(in square feet) and an estimate of the runoff
coefficient of the drainage area (e.g. low (under
40%), medium (40% to 65%) or high (above
65%)).

* ¥ ¥ X ¥ ¥ %

b. Frequency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)

except as provided by paragraphs IV.B.12. or
IV.B.13,;

Animal Handling / Meat Packing. During the
period beginning on the issuance date and lasting

through the expiration date of this permit, storm
water discharge associated with industrial activity
from animal handling areas, manure management
(or storage) areas, and production waste
management (or storage) areas that are exposed
to precipitation at meat packing plants, poultry
packing plants, facilities that manufacture animal
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and marine fats and oils, and facilities that
manufacture dog and cat food from meat are
subject to the following monitoring requirements:

a. Parameters. The parameters to be measured
include:

* oil and grease (mg/L);

* five day biochemical oxygen demand (BODy)
(mg/L);

* chemical oxygen demand (COD) (mg/l);

_ * _ total suspended solids (TSS) (mg/1);

total Kjeldahl nitrogen (TKN) (mg/l);

total phosphorus (mg/l);

pH;

fecal coliform (counts per 200 ml)

the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

* the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and

* an estimate of the total volume (in galions) of
the discharge sampled shall be provided;

* ¥ ¥ ¥ *

b. Frequency of Monitoring. Sampling shall be
conducted at least annually (1 times per year)
except as provided by paragraph IV.B.12. or
IV.B.13;

Battery Reclaimers — During the period
beginning on the issuance date and lasting
through the expiration date of this permit, storm
water discharge associated with industrial activity
from facilities that reclaim lead acid batteries are
subject to the following monitoring requirements:

a. Parameters. The parameters to be measured
include:

*  oil and grease (mg/l);

* five day biochemical oxygen demand (BOD,)
(mg/);

* chemical oxygen demand (COD) (mg/l);
total suspended solids (TSS) (mng/1);

total Kjeldahl nitrogen (TKN) (mg/1);

total phosphorus (mg/l);

pH;

lead (Pb) (mg/l)

the date and duration (in hours) of the storm

* ¥ ¥ ¥ % %
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event(s) sampled;
* rainfall measurements or estimates (in inches)

of the storm event which generated the sampled -

runoff;

*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and

* an estimate of the total volume (in gallons) of
the discharge sampled shall be provided;

b. Fregquency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)
except as provided by paragraph IV.B.12. or

1V.B.13,;

Coal-fired Steam Flectric Facilities. During the
period beginning on the issuance date and lasting

through the expiration date of this permit, storm
water discharge associated with industrial activity
from coal handling sites at coal fired steam
electric power generating facilities, except for
coal piles, are subject to the following
monitoring requirements:

a. Parameters. The parameters to be measured
include:

oil and grease (mg/1);

total suspended solids (TSS) (mg/l);

copper (Cu) (mg/l);

nickel (Ni) (mg/l);

zinc (Zn) (mg/l);

pH;

the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

* the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and

* an estimate of the total volume (in gallons) of
the discharge sampled shall be provided;

* K % ¥ * %X ¥

b. Frequency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)

except as provided by paragraph IV.B.12. or
IV.B.13.;

Additional _facilities. During the period
beginning on the issuance date and lasting
through the expiration date of this permit,
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facilities with storm water discharge associated
with industrial activity that: come in contact with
storage piles for solid chemicals used as raw
materials that are exposed to precipitation at
facilities classified as SIC 30 (Rubber and
Miscellaneous Plastics Products) or SIC 28
(Chemicals and Allied Products); automobile
junkyards with over 250 units; come into contact
with lime storage piles that are exposed to
precipitation at lime manufacturing facilities;
from oil handling sites at oil fired steam electric

- . ..power .generating. facilities; .from facilities that

manufacture asphalt paving mixtures and blocks;
from cement manufacturing facilities and cement
kilns; from ready—mixed concrete facilities; or
from ship building and repairing facilities, are
subject to the following monitoring requirements:

a. Parameters. The parameters to be measured
include:

* oil and grease (mg/l);

*  five day biochemical oxygen demand (BODy)
(mg/b);

*  chemical oxygen demand (COD) (mg/l);
total suspended solids (TSS) (mg/l);

total Kjeldahl nitrogen (TKN) (mg/1);

total phosphorus (mg/1);

pH;

* any pollutant limited in an effluent guideline
to which the facility is subject

* the date and duration (in hours) of the storm
event(s) sampled;

* rainfall measurements or estimates (in inches)
of the storm event which generated the sampled
runoff;

*  the duration between the storm event sampled
and the end of the previous measurable (greater
than 0.1 inch rainfall) storm event; and

*  an estimate of the total volume (in gallons) of
the discharge sampled shall be provided;

b. Frequency of Monitoring. Sampling shall be
conducted at least annually (1 time per year)

except as provided by paragraph IV.B.12. or
IV.B.13,;

* * ¥ *
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12.

13.

Sample Type. For discharges from holding
ponds or other impoundments with a reteation

period greater than 24 hours, (estimated by -

dividing the volume of the detention pond by the
discharge rate) a minimum of one grab sample
may be taken. For all other discharges, data
shall be reported for both a grab sample and a
composite sample. All samples shall be collected
from a discharge resulting from a storm event
that is greater than 0.1 inches in magnitude and
that occurs at least 72 hours from the previously
measurable (greater than 0.1 inch rainfall) storm
event. The grab sample shall be taken during the
first hour of the discharge. The composite
sample shall either be flow—weighted or
time—weighted. Composite samples may be
taken with a continuous sampler or as s
combination of a minimum of three sample
aliquots taken in each hour of discharge for the
entire discharge or for the first three hours of the
discharge, with each aliquot being separated by
a minimum period of fifteen minutes. Only grab
samples may be collected and analyzed for the
determination of pH, temperature, cyanide, total
phenols, residual chlorine, fecal coliform, fecal
streptococcus, and oil and grease.

Sampling Waiver. When a discharger is unable
to collect samples due to adverse climatic
conditions, the discharger must explain, in
writing, why samples could not be collected,
including available documentation of the event,
and retain a copy of the explanation in
accordance with Part IV.E. of this permit.
Adverse climatic conditions which may prohibit
the collection of -samples include weather that
creates dangerous conditions for personnel (such
as local flooding, high winds, tornadoes,
electrical storms, etc.) or otherwise make the
collection of a sample impracticable (drought,
extended frozen conditions, etc.).

Representative Discharge. When & facility has
two or more outfalls that, based on a

consideration of features and activities within the
area drained by the outfall, the permittee
reasonably believes discharge substantially
identical effluents, the permittee may test the
effluent of one of such outfalls and report that
the quantitative data also applies to the
substantially identical outfall(s). In addition, for
each outfall that the permittee believes is
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representative, an estimate of the size of the
drainage area (in square feet) and an estimate of
the runoff coefficient of the drainage area (e.g.
low (under 40%), medium (40% to 65%) or high
(above 65 %)) shall be provided.

Noncompliance Reporting. Permittees that are

not required to monitor must report all incidences
of non-compliance, in writing, to the Department
at least annually.

-Reporting.

Permittees which are subject to the monitoring
requirement of Part III NUMERIC EFFLUENT
LIMITATIONS are required to submit signed
copies of discharge monitoring results on
Discharge Monitoring Report Forms(s) within 30
days after the sampling occurred.

Except as provided in Part D.1., permittees are
not required to submit results of stormwater
monitoring. However, such permittees must
retain monitoring results in accordance with Part
IV.E. and make the resuits available to the
Department upon request.

Additional Notification. Facilities with at least
one storm water discharge associated with
industrial activity that discharges through a large
or medium municipal separate storm sewer
system (systems serving a population of 100,000
or more) must submit signed copies of discharge
monitoring reports or results to the operator of
the municipal separate storm sewer system upon
request.

Retention of Records.

The permittee shall retain a copy of the storm
water pollution prevention plan, records of all
monitoring information, copies of all reports
required by this permit, and records of all data
for the duration of the permit or for & period of
at least three years from the date of the
measurement, report, inspection, etc.

Permittees must submit results of stormwater
monitoring to the Department upon the request of
the Department, and submit a summary of
monitoring results as part of the application for
renewal of this permit.



PART V. DEFINITIONS

"Best Management Practices” ("BMPs") means -

schedules of activities, prohibitions of practices,
maintenance procedures, and other management
practices to prevent or reduce the pollution of waters
of the United States. BMPs also include treatment
requirements, operating procedures, and practices to
control plant site runoff, spillage or leaks, sludge or
waste disposal, or drainage from raw material
storage. ’

"Bypass” means the intentional diversion of
waste streams from eny portion of a treatment
facility. :

"Coal pile runoff” means the rainfall runoff
from or through any coal storage pile.

"CWA" or "Clean Water Act" means the
Federal Water Pollution Control Act.

"Department” means the lowa Department of
Natural Resources,

"Flow—weighted composite sample” means a
composite sample consisting of a mixture of aliquots
collected at a constant time interval, where the
volume of each aliquot is proportional to the flow
rate of the discharge.

"Hazardous condition® means any situation
involving the actual, imminent, or probable spillage,
leakage, or release of a hazardous substance on to the
land, into a water of the state, or into the
atmosphere, which creates an immediate or potential
danger to the public health or safety or to the
environment. 455B.381(2) 1991, Code of Jowa

"Hazardous substance" means any substance or
mixture of substances that presents a danger to the
public health or safety and includes, but in not
limited to, a substance that is toxic, corrosive, or
flammable, or that is an irritant or that, in
confinement, generates pressure through
decomposition, heat, or other means. The following
are examples of substances which, in sufficient
quantity may be hazardous: acids; alkalis;
explosives; fertilizers; heavy metals such as
chromium, arsenic, mercury, lead and cadmium;
industrial chemicals; paint thinners; paints; pesticides;

petroleum products; poisons, radioactive materials;
sludges; and organic soivents. "Hazardous
substances” may include any hazardous waste
identified or listed by the administrator of the United
State Environmental Protection Agency under the
Solid Waste Disposal Act as amended by the
Resource Conservation and Recovery Act of 1976, or
any toxic poliutant listed under section 307 of the
federal Water Pollution Control Act as amended to
January 1, 1977, or any hazardous substance
designated under section 311 of the federal Water
Pollution Control Act as amended to January 1, 1977,
or any hazardous material designated by the secretary
of transportation under the Hazardous Materials
Transportation Act (49 CFR 172.101). 455B.381(1)
, 1991 Code of Iowa

"Landfill" means an area of land or an
excavation in which wastes are placed for permanent
disposal, and which is not a land application unit,
surface impoundment, injection well, or waste pile.

"Land application unit" means an area where
wastes are applied onto or incorporated into the soil
surface (excluding manure spreading operations) for
treatment or disposal.

"Large and Medium municipal separate storm
sewer system" means all municipal separate storm
sewers that are either:

(i) located in an incorporated place with a
population of 100,000 or more as determined by the
latest Decennial Census by the Bureau of Census; or

(ii) located in the counties with unincorporated
urbanized populations of 100,000 or more, except
municipal separate storm sewers that are located in
the incorporated places, townships or towns within
such counties; or

(iii) owned or operated by a municipality other
than those described in paragraph (i) or (ii) and that
are designated by the Department as part of the large
or medium municipal separate storm sewer system.

"Municipality” means a city, town, borough,
county, parish, district, association, or other public
body created by or under State law,

“Runoff coefficient” means the fraction of total
rainfall that will appear at the conveyance as runoff.
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*Section 313 water priority chemical” means a
chemical or chemical categories which are:

1) Listed at 40 CFR 372.65 pursuant to Section 313
of Title III of the Superfund Amendments and
Reauthorization Act (SARA) of 1986, also titled the
Emergency Planning and Community
Right—to—Know Act of 1986;

2) Present at or above threshold levels at a facility
subject to SARA Title III, Section 313 reporting
requirements; and

3) Meet at least one of the following criteria:

(i) are listed in Appendix D of 40 CFR 122 on either
Table I (organic priority poliutants), Table III
(certain metals, cyanides, and phenols) or Table V
(certain toxic pollutants and hazardous substances);

(ii) are listed as & hazardous substance pursuant to
section 311(b)(2)(A) of the CWA at 40 CFR 116.4;

or

(iii) are pollutants for which EPA has published acute
or chronic water quality criteria.

*Severe property damage” means substantial
physical damage to property, damage to treatment
facilities which causes them to become inoperable, or
substantial and permanent loss of natural resources
which can reasonably be expected to occur in the
absence of a bypass. Severe property damage does
not mean economic loss caused by delays in
production.

*Storm water” means storm water runoff, snow
melt runoff, and surface runoff and drainage.

"Storm water discharge associated with
industrial activity” means the discharge from any
conveyance which is used for collecting and
conveying storm water and which is directly related
to manufacturing, processing or raw materials storage
areas at an industrial plant. The term does not
include discharges from facilities or activities
excluded from the NPDES program under 40 CFR
part 122. For the categories of industries identified
in paragraphs (i) through (x) of this definition, the
term includes, but is not limited to, storm water
discharges from industrial plant yards; immediate

access roads and rail lines used or traveled by
carriers of raw materials, manufactured products,
waste material, or by-products used or created by the
facility; material handling sites; refuse sites; sites
used for the application or disposal of process waste
waters (as defined at 40 CFR part 401); sites used for
the storage and maintenance of material handling
equipment; sites used for residual treatment, storage,
or disposal; shipping and receiving areas;
manufacturing buildings; storage areas (including tank
farms) for raw materials, and intermediate and
finished products; and areas where industrial activity
has taken place in the past and significant materials
remain and are exposed to storm water.

For the categories of industries identified in
paragraph (xi) of this definition, the term includes
only storm water discharges from all the areas
(except access roads and rail lines) that are listed in
the previous sentence where material handling
equipment or activities, raw materials, intermediate
products, final products, waste materials,
by-products, or industrial machinery are exposed to
storm water. For the purposes of this paragraph,
material handling activities include the storage,
loading and unloading, transportation, or conveyance
of any raw material, intermediate product, finished
product, by-product, or waste product. The term
excludes areas located on plant lands separate from
the plant’s industrial activities, such as office
buildings and accompanying parking lots as long as
the drainage from the excluded areas is not mixed
with storm water drained from the above described
areas. Industrial facilities (including industrial
facilities that are Federally, State, or municipally
owned or operated that meet the description of the
facilities listed in these paragraphs (i)~(xi) of the
definition) include those facilities designated under 40
CFR 122.26(a){(1)(v). The following categories of
facilities are considered to be engaging in "industrial
activity" for purposes of this definition;

(i) Facilities subject to storm water effiuent
limitations guidelines, new source performance
standards, or toxic pollutant effluent standards under
40 CFR Subchapter N (except facilities with toxic
pollutant effiuent standards which are exempted under
category (xi) of this definition);
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(ii) Facilities classified as Standard Industrial

Classifications 24 (except 2434), 26 (except 265 and

267), 28 (except 283 and 285), 29, 311, 32 (except
323), 33, 3441, 373;

(ili). Facilities classified as Standard Industrial
Classifications 10 through 14 (mineral industry)
including active or inactive mining operations (except
for areas of coal mining operations no longer meeting
the definition of a reclamation area under 40 CFR
434.11(1) because the parfcnmnce bond zssued to the
facility by the appropriate SMCRA authority has been
released, or except for areas of non-coal mining
operations which have been released from applicable
State or Federal reclamation requirements after
December 17, 1990) and oil and gas exploration,
production, processing, or treatment operations, or
transmission facilities that discharge storm water
contaminated by contact with or that has come into
contact with, any overburden, raw material,
intermediate products, finished products, byproducts
or waste products located on the site of such
operations; (inactive mining operations are mining
sites that are not being actively mined, but which
have an identifiable owner/operator; inactive mining
sites do not include sites where mining claims are
being maintained prior to disturbances associated with
the extraction, beneficiation, or processing of mined
materials, nor sites where minimal activities are
undertaken for the sole purpose of maintaining a
mining claim);

(iv) Hazardous waste treatment, storage, or
disposal facilities, including those that are operating
under interim status or a permit under Subtitle C of
RCRA;

(v) Landfills, land application sites, and open
dumps that receive or have received any industrial
wastes (waste that is received from any of the
facilities described under this subsection) including
those that are subject to regulation under Subtitle D
of RCRA;

(vi) facilities involved in the recycling of
materials, including metal scrap yards, battery
reclaimers, salvage yards, and automobile junkyards,
including but limited to those classified as Standard
Industrial Classification 5015 and 5093;

(vii) Steam electric power generating facilities,
including coal handling sites;

(viii)  Transportation facilities classified :
Standard Industrial Classifications 40, 41, 42 (exce
4221-4225), 43, 44, 45 and 5171 which have vehic
maintenance shops, equipment cleaning operations,
airport deicing operations. Only those portions of tf
facility that are either involved in vehicle maintenanc
(including vehicle rehabilitation, mechanical repair
painting, fueling, and lubrication), equipme
cleaning operations, airport deicing operations; «
which are otherwise identified under paragrapl
(D)~{vii) or (ix)-{xi) of this definition are associat

. .with industrial activity;

(ix) Treatment works treating domestic sewage «
any other sewage sludge or wastewater treatme
device or system, used in the storage treatmen
recycling, and reclamation of municipal or domest
sewage, including land dedicated to the disposal «
sewage sludge that are located within the confines «
the facility, with a design flow of 1.0 mgd or mon
or required to have an approved pretreatme:
program under 40 CFR 403. Not included are fan
lands, domestic gardens or lands used for sluds
management where sludge is beneficially reused ac
which are not physically located in the confines of ti
facility, or areas that are in compliance with 40 CF
503;

(x) Construction activity including clearin;
grading and excavation activities except: operatiol
that result in the disturbance of less than five acres «
total land area which are not part of a larger commc
plan of development or sale;

(xi) Facilities under Standard Industri
Classifications 20, 21, 22, 23, 2434, 25, 265, 26
27, 283, 285, 30, 31 (except 311), 323, 34 (exce
3441), 35, 36, 37 (except 373), 38, 39, 4221-422.
(and which are not otherwise included with
categories (ii)-(x));

“Time-weighted composite” means a composi
sample consisting of a mixture of equal volun
aliquots collected at a constant time interval.

"Uncontrolied sanitary landfill” means
landfill, or open dump, whether in operation «
closed, that does not meet the requirements for runc
or runoff control established pursuant to subtitle D «
the Solid Waste Disposal Act.
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"10-year, 24-hour precipitation event” means
the maximum 24-hour precipitation event with a
probable reoccurrence interval of once in 10 years.
This information is available in "Weather Bureau
Technical Paper No. 40,", May 1961 and may be
obtained from the National Climatic Center of the
Environmental Data Service, National Oceanic and
Atmospheric Administration, U.S. Department of
Commerce.

Revised 04/05/94
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1.

STANDARD CONDITIONS

DEFINITIONS

(a)7 day average means the sum of the total daily
discharges by mass, volume or concentration during a
7 consecutive day period, divided by the total number
of days during the period that measurements were
made. Four 7 consecutive day periods shall be used
each month to calculate the 7-day average. The first 7-
day period shall begin with the first day of the month.

()30 day average means the sum of the total daily
discharges by mass, volume or concentration during a
calendar month, divided by the total number of days
during the month that measurements were made.

(c)daily maximum means the total discharge by mass,
volume or concentration during a twenty-four hour
period.

2. DUTY TO COMPLY

You must comply with all conditions of this permit. Any
permit noncompliance constitutes a viclation of the Clean
Water Act and is grounds for enforcement action; permit
termination, revocation and reissuance, or modification; or
denial of a permit renewal application. Issuance of this
permit does not relieve you of the responsibility to comply
with all local, state and federal laws, ordinances,
regulations or other legal requirements applying to the

operation of your facility.
{See 40 CFR 122.41(a) and 567-64.3(11) IAC}

DUTY TO REAPPLY

If you wish to continue to discharge after the expiration
date of this permit you must file an application for
reissuance at least 180 days prior to the expiration date of
this permit.

{See 567-64.8(1) IAC}

NEED TO HALT OR REDUCE ACTIVITY

It shall not be a defense for a permittee in an enforcement
action that it would have been necessary to halt or reduce
the permitted activity in order to maintain compliance with

the conditions of this permit.
{See 567-64.7(5)() IAC}

DUTY TO MITIGATE

You shall take all reasonable steps to minimize or prevent
any discharge in violation of this permit which has a
reasonable likelihood of adversely affecting human health

or the environment.
{See 567-64.7(5)6) IAC}

PROPERTY RIGHTS
This permit does not convey any property rights of any sort
or any exclusive privileges.

TRANSFER OF TITLE
If title to your facility, or any part of it, is transferred the

new owner shall be subject to this permit.
{See 567-64.14 IAC}

You are required to notify the new owner of the requirements
of this permit in writing prior to any transfer of title. The
Director shall be notified in writing within 30 days of the
transfer

8.

PROPER OPERATION AND MAINTENANCE

All facilities and control systems shall be operated as
efficiently as possible and maintained in good working
order. A sufficient number of staff, adequately trained and
knowledgeable in the operation of your facility shall be
retained at all times and adequate laboratory controls and
appropriate quality assurance procedures shall be provided

to maintain compliance with the conditions of this permit.
{See 40 CFR 122.41(¢) and 567 64.7(5)(f) IAC}

DUTY TO PROVIDE INFORMATION

You must furnish to the Director, within a reasonable time,
any information the Director may request to determine
whether cause exists for modifying, revoking and
reissuing, or terminating this permit or to determine

~ compliance with this permit. You must also furnish to the

10.

11.

12.

Director, upon request, copies of any records required to
be kept by this permit.

MAINTENANCE OF RECORDS

You are required to maintain records of your operation in

accordance with 567-63.2 IAC.

PERMIT MODIFICATION, SUSPENSION OR

REVOCATION

(a)This permit may be modified, suspended, or revoked
and reissued for cause including but not limited to
those specified in 567-64.3(11) IAC.

() This permit may be modified due to conditions or
information on which this permit is based, including
any new standard the department may adopt that

would change the required effluent limits.
{See 567-64.3(11)° IAC}

(c)If a toxic pollutant is present in your discharge and
more stringent standards for toxic pollutants are
established under Section 307(a) of the Clean Water
Act, this permit will be modified in accordance with

the new standards.
{See 567-64.7(5)(g) IAC}

The filing of a request for a permit modification,
revocation or suspension, or a notification of planned
changes or anticipated noncompliance does not stay any
permit condition.

SEVERABILITY

The provisions of this permit are severable and if any
provision or application of any provision to any
circumstance is found to be invalid by this department or a
court of law, the application of such provision to other
circumstances, and the remainder of this permit, shall not
be affected by such finding.



13.

14.

15,

STANDARD CONDITIONS

INSPECTION OF PREMISES, RECORDS,
EQUIPMENT, METHODS AND DISCHARGES
You are required to permit authorized personnel to:

(a)Enter upon the premises where a regulated facility or
activity is located or conducted or where records are
kept under conditions of this permit.

(b)Have access to and copy, at reasonable times, any
records that must be kept under the conditions of this

permit.

(c)Inspect, at reasonable times, any facilities, equipment,
practices or operations regulated or required under
this permit.

{d)Sample or monitor, at reasonable times, for the purpose
of assuring compliance or as otherwise authorized by
the Clean Water Act.

TWENTY-FOUR HOUR REPORTING

You shall report any noncompliance that may endanger-

buman health or the environment. Information shall be
provided orally within 24 hours from the time you become
aware of the circumstances. A written submission that
includes a description of noncompliance and its cause; the
period of noncompliance including exact dates and times,
whether the noncompliance has been corrected or the
anticipated time it is expected to continue; and the steps
taken or planned to reduce, eliminate, and prevent a
reoccurrence of the noncompliance must be provided
within 5 days of the occurrence. The following instances of
noncompliance must be reported within 24 hours of
occurrence:

(a) Any unanticipated bypass which exceeds any effluent
limitation in the permit.
{See 40 CFR'122.44(g)}

(b)Any upset which exceeds any effluent limitation in the

permit.
{See 40 CFR 122.44(n)}

(c)Any violation of a maximum daily discharge limit for
any of the pollutants listed by the Director in the

permit to be reported within 24 hours.
{See 40 CFR 122.44(g)}

OTHER NONCOMPLIANCE

You shall report all instances of noncompliance not
reported under Condition #14 at the time monitoring
reports are submitted.

16.

17.

18.

ADMINISTRATIVE RULES

Rules of this Department which govern the operation of
your facility in connection with this permit are published in
Part 567 of the Iowa Administrative Code (AC) in
Chapters 60-64 and 120-122. Reference to the term “rule”
in this permit means the designated provision of Part 567
of the Jowa Administrative Code.

NOTICE OF CHANGED CONDITIONS
You are required to report any changes in existing
conditions or information on which this permit is based:

(a)Facility expansions, production increases or process
modifications which may resuit in new or increased
discharges of pollutants must be reported to the
Director in advance. If such discharges will exceed
effluent limitations, your report must include an

application for a new permit.
{See 567-64.7(5)(a) IAC}

(b)If any modification of, addition to, or construction of a
disposal system is to be made, you must first obtain a

written permit from this Department.
{See 567-64.2 IAC)

(c)If your facility is a publicly owned treatment works or
otherwise may accept waste for treatment from
industrial contributors see 567-64.3(5) IAC for further
notice requirements.

(d)You shall notify the Director as soon as you know or
have reason to believe that any activity has occurred
or will occur which would result in the discharge of
any toxic pollutant which is not limited in this permit.
{See 40 CFR 122.42(a)}

You must also notify the Director if you have begun
or will begin to use or manufacture as an intermediate
or final product or byproduct any toxic poliutant
which  was not reported in the permit application

OTHER INFORMATION

Where you become aware that you failed to submit any
relevant facts in a permit application, or submitted
incorrect .information in a permit application or in any
report, you must promptly submit such facts or
information.



STANDARD CONDITIONS

19, UPSET PROVISION

(2) Definition - “Upset” means an exceptional incident in
which there 1is unintentiopal and temporary
noncompliance with technology based permit effluent
limitations because of factors beyond the reasonable
control of the permittee. An upset does not include
noncompliance to the extent caused by operational
error, improperly designed treatment facilities,
inadequate treatment facilities, lack of preventive
maintenance, or careless or improper operation.

(b)Effect of an upset. An upset coanstitutes an affirmative
defense in an action brought for noncompliance with
such technology based permit effluent limitations if the
requirements of paragraph “c” of this condition are
met. No determination made during administrative
review of claims that noncompliance was caused by
upset, and before an action for noncompliance, is final
administrative action subject to judicial review.

(c) Conditions necessary for demonstration of an upset.

A permittee who wishes to establish the affirmative

defense of upset shall demonstrate through properly

signed, contemporaneous operating logs, or other

relevant evidence that;

(1) An upset occurred and that the permittee can
identify the cause(s) of the upset.

(2) The permitted facility was at the time being
properly operated; and

(3) The permittee submitted notice of the upset to the
Department in accordance with 40 CFR
122.41()(6)()(B).

(4) The permittee complied with any remedial
measures required by Item #5 of the Standard
Conditions of this permit.

(d)Burden of Proof. In any enforcement proceeding, the
permittee seeking to establish the occurrence of an
upset has the burden of proof.

20. FAILURE TO SUBMIT FEES
This permit may be revoked, in whole or in part, if the
appropriate permit fees are not submitted within thirty (30)
days of the date of notification that such fees are due.

21. BYPASSES
(a) Definition - Bypass means the intentional diversion of
waste streams from any portion of a treatment facility.

(b)Prohibition of bypass, Bypass is prohibited and the
department may take enforcement action against a
permittee for bypass unless:

(1) Bypass was unavoidable to prevent loss of life,
personal injury, or severe property damage;

(2) There were no feasible alternatives to the bypass,
such as the use of auxiliary treatment facilities,
retention of untreated wastes, or maintenance
during normal periods of equipment downtime.
This condition is not satisfied if adequate backup
equipment should have been installed in the
exercise of reasonable engineering judgement to
prevent a bypass which occurred during normal
periods of equipment downtime or preventive
maintenance;

(3) The permittee submitted notices as required by
paragraph “d” of this section.

(¢c) The Director may approve an anticipated bypass after
considering its adverse effects if the Director
determines that it will meet the three conditions listed
above.

(d)Reporting bypasses. Bypasses shall be reported in
accordance with 567-63.6 IAC.

22, SIGNATORY REQUIREMENTS
Applications, reports or other information submitted to the
Department in connection with this permit must be signed
and certified as required by 567-64.3(8) IAC.

23. USE OF CERTIFIED LABORATORIES

Effective October 1, 1996, apyyses of wastewater,
groundwater or sewage sludge that ar®Trequired to be submitted
to the department as a result of this permit must be performed
by a laboratory certified by the State of Jowa. Routine, on-site
monitoring for pH, temperature, * dissolved oxygen, total
residual chlorine and other pollutants that must be analyzed
immediately upon sample collection, settleable solids, physical
measurements, and operational monitoring tests specified in
567-63.3(4) are excluded from this requirement.
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Ash Pond Inspection checklist Form — Riverside Generating Station

Inspector’s Name: DAViD wrRa Date: q/féd/o
Bottom Temporary

Ash Pond Ash Pond

YES | NO | YES | NO

X

Is the top of the dike free of cracks or settlement?

Is the wall/slope of the dike free of cracks or erosion?
Is the dike free of visible signs of seeps or leaks?
(inspect the entire slope and inlet and outlet piping)

Is the ash surface free of depressions, sinkholes, and whirlpools?

Is the top or slopes of the bottom ash dike free of trees and large
vegetation?

) XX K XTX
><\><><><

Are fugitive dust emissions under control?

Explanation for “NO” answers. Include expected repairs and work order numbers.

SMALL DEPRESSroN oN TEMP ASH P/wD DIKE.
FPREVILSLy MEN NoNED,

DETERMINED NO AcTion MNEEIED A7 7KL 7imE,
Dofs ~Ne7 AMEM T BE CHANGIN G,

Other comments:

Inspector Signature: @;7; stdl

Riverside environmental file 1.9.2
Rev DAW 7-2-2010




Ash Pond Inspection checklist Form — Riverside Generating Station

Inspector’s Name: DAV HIERS Date: ‘,MO’”
Bottom Temporary
Ash Pond Ash Pond
YES | NO | YES | NO
Is the top of the dike free of cracks or settlement? pd ><
Is the wall/slope of the dike free of cracks or erosion? ‘><Z ‘ X
is the dike free of visible signs of seeps or leaks?
(inspect the entire slope and inlet and outlet piping) >< )<
Is the ash surface free of depressions, sinkholes, and whirlpools? K >
Is the top or slopes of the bottom ash dike free of trees and large )( >
vegetation?
Are fugitive dust emissions under control? X X

Explanation for “NO” answers. Include expected repairs and work order numbers.

rEMP ASH ol INSPECIED B Dowuc Hprson ANO VANCE EDosSor,

RES AT 7H s TOE

THEY DETERMINED Mo ACTon 15 AEQU

# ¢
WoH /OAGESC Fhom AST MDY WA \Famnswes  wimHowT A CToM.

Other comments:

Inspector Signature: ,Qg/:a.:).//él

Riverside environmental file 1.9.2
Rev DAW 7-2-2010




Ash Pond Inspection checklist Form — Riverside Generating Station

Inspector’s Name: DAVID  wEBB Date: '7/2/20/&7
B Bottom Temporary

Ash Pond Ash Pond
YES | NO | YES | NO

Is the top of the dike free of cracks or settlement? )( X

Is the wall/slope of the dike free of cracks or erosion? X

Is the dike free of visible signs of seeps or leaks?

(inspect the entire slope and inlet and outlet piping) X X

Is the ash surface free of depressions, sinkholes, and whirlpools? X X

Is the top or slopes of the bottom ash dike free of trees and large x I

vegetation?

Are fugitive dust emissions under control? X X

Explanation for “NO” answers. Include expected repairs and work order numbers.

TEMP ASHFoND DIKE SurFAcE RACRoSS R LNG PLANT  HAS
DEPRESSION [/SEmLEMENT  AREA  THAT
WO /026556

NEEDS T BE  Flusb IN.

Other comments:

Inspector Signature:@‘_»?/ 2y 4

Riverside environmental file 1.9.2
Rev DAW 7-2-2010




Ash Pond Inspection Checklist Form — Louisa and Riverside Generating Stations

Circle: Louisa Bottom Ash Pond Louisa CCR Landfill

Riverside Bottom Ash Pond

Inspector’s Name: NV/ﬁ WERB Date: %fd

Riverside Temp Ash Area

Answer each question as “Yes” or “No”. All “No” answers must be explained below with how the

deviation will be remedied.

Is the top of the dike free of cracks or settlement?

Is the wall/slope of the dike free of cracks or erosion?

is the dike free of visible sign of seeps or leaks? Inspect entire slope, inlet and
outlet piping, and “boils” from beneath a stream or pond if applicable.

Are trash-racks clean and in place (LGS bottom ash pond only)? i R

Is the ash surface free of depressions, sinkholes or whirlpools?

Is the top or slopes of the dike free of trees and large vegetation (bottom ash
ponds only)?

>
x
Y
Is the CCR landfill free of standing water (LGS CCR landfill only)? e
X
D'
x

Are fugitive dust emissions under control?

Explanation for “No” answers, include expected repairs and work order numbers:

MikoR  WASH-0u7s,  wile REMIO VANE 1D check JFux,

Other comments:

. )
Inspector signature: @gz// v/4

Louisa environmental file 3.1.1.6 or Riverside environmental file 1.9.2

Rev JDW 12-4-09



Ash Pond Inspection Checklist Form — Louisa and Riverside Generating Stations

Circle: Louisa Bottom Ash Pond Louisa CCR Landfill

Riverside Bottom Ash Pond Riverside Temp Ash Area

Inspector’s Name: DAVID wWEGR Date: -f' 6%0/0
7

Answer each question as “Yes” or “No”. All “No” answers must be explained below with how the
g

deviation will be remedied.

Yes No
Is the top of the dike free of cracks or settlement? o<l
Is the wall/slope of the dike free of cracks or erosion? X
Is the dike free of visible sign of seeps or leaks? Inspect entire slope, inlet and
outlet piping, and “boils” from beneath a stream or pond if applicable. ><
S S—

Are trash-racks clean and in place (LGS bottom ash pond only)?

Is the CCR landfill free of standing water (LGS CCR landfill only)?

Is the ash surface free of depressions, sinkholes or whirlpools?

s the top or slopes of the dike free of trees and large vegetation (bottom ash
ponds only)?

x| KA

Are fugitive dust emissions under control?

Explanation for “No” answers, include expected repairs and work order numbers:

MJW A St S tinsir aurs Aovad TEMP ASt /4&‘5?{ And Ak ferd,

MO WoRSE TR Pwo MONKS AGo,

Other comments:  VANCE e Fie N AESK-wBE  AS WEa7uer FERMTS

Inspector signature: @/ 7’4
2

| ouisa environmental file 2.1.1.6 or Riverside environmental file 1.9.2

Rev JDW 12-4-09



Ash Pond Inspection Checklist Form — Louisa and Riverside Generating Stations

Circie: Louisa Bottom Ash Pond Louisa CCR Landfill

Inspector’s Name:w _ Date: i/;’édﬂ)

Answer each question as “Yes” or “No”. All “No” answers must be explained below with how the

deviation will be remedied.

) Yes No
s the top of the dike free of cracks or settlement? >

is the wall/slope of the dike free of cracks or erosion? X

Is the dike free of visible sign of seeps or leaks? Inspect entire slope, inlet and

outlet piping, and “boils” from beneath a stream or pond if applicable. "l

Are trash-racks clean and in place (LGS bottom ash pond only)? i B

Is the CCR landfill free of standing water (LGS CCR landfill only)?  —

s the ash surface free of depressions, sinkholes or whirlpools? X

Is the top or slopes of the dike free of trees and large vegetation {bottom ash

ponds only)? ><

Are fugitive dust emissions under control? x

Explanation for “No” answers, include expected repairs and work order numbers:

SAmE A3 LAST MK TS

SomE WASH owurs NRED ANENTZS
VANCE i Pee7 Do GRAVEL

Other comments:

Inspector signature: @%@ /éf/(

{ouisa environmental file 2.1.1.6 or Riverside environmental file

;.A
kD
o

Rev JDW 12-4-089




Ash Pond Inspection Checklist Form — Louisa and Riverside Generating Stations

Circle: Louisa Bottom Ash Pond Louisa CCR Landfill

Riverside Bottom Ash Pond

inspector’s Name: DAV/O _WEBR Date: 5/25/24/0

Answer each question as “Yes” or “No”. All “No” answers must be explained below with how the

deviation will be remedied.

Yes No

Is the top of the dike free of cracks or settlement?

Is the wall/slope of the dike free of cracks or erosion? X

s the dike free of visible sign of seeps or leaks? Inspect entire slope, inlet and
outlet piping, and “boils” from beneath a stream or pond if applicable.

Are trash-racks clean and in place (LGS bottom ash pond only)?

Is the CCR landfill free of standing water (LGS CCR landfill only)?

Is the ash surface free of depressions, sinkholes or whirlpools?

s the top or slopes of the dike free of trees and large vegetation (bottom ash
ponds only)?

xxx\\x
|

Are fugitive dust emissions under control?

Explanation for “No” answers, include expected repairs and work order numbers:

SWMALL WhsHou® 77 anc BE REAIRED AS Soot ritF

Sose. £ DRy ENick 7® Alleas VERICLES,
THIS AMPLIES To BoTH  Bolm ASK & PEnv Asy

PHeTos UPLOADED T2 Eems SysrEm.

PoNOS

VANCE /WAETON  1hAVE. BEEN NOT1F1ED,

Other comments:

inspector signature: Q‘«—.‘/O/f’ /74

Louisa environmental file 3.1.1.6 or Riverside environmental file 1.9.2

Rev JDW 12-4-09
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Drilling Log

M w H Monitoring Wellk MW-4
) -+ Page: 1of 1

Project  Riverside Generating Station % e Owner _MidAmerican Energy Company COMMENTS
Location 6007 State Streel, Betiendorf, lowa Project Number _1974068.0101
Surface Elev. 574.36 ft Notth -356 . 7 “East "1015 :
. » 1570
Topof Casing 674031 \ater Level il 556,69 . Sha™® . Stalic W563.43 __ tans
Hole Depth _20.0f . - sereen: Diameter 2in -zLe'ngth 150 . :Type/Size PVCAO.0TIn
Hole Diameter _8.25in Casing: Diameter 2in - l;éhgth 47ft "~ Type _PVC
Drill Co.  Thiele Geotech, Inc. . Drilling Method |_Holiow StemAi!gér/Qé—,lncBagwi&ar}on NA -
Driler _Dave Mather DrilerReg.# 7892 - - ‘Log By " Adam Newman
Start Date _1/15/2008 . Completion Date 1/15/2008 -.Checked By _K._Armsirong
Bl senonie crout B Bentonite Granuies T Grout F Portiand Cement [F-%) Sand Pack [ Sand Pack
-l B . e o
. |oz| 3| 8| 2s| B - Deserplon s | i
g% |28 § §§ %3 2 (Color Moislure, Texture, Structure, Odor) = § j b
® | @ " Geologic Descriptions are Based on the USCS. o W
_ 5 ‘ Gravel 574.36
0‘;" Surface - coarse angular GRAVEL (imported) ballast over medium ¥
L - oo 3 ) L™ to large gravel with coal dust.
P b & GW
5 - 13 ) .
L L
R 4 ? Silty CLAY, soft, brown, moderate plasticily, low moisture, no odor.
| 7 oL
L - 4 ML
+—570
— 5 4 o TGLAY, sof, ight brown, with black organic siity | roddles, Tow ] ’
B 4 oo 5 % molsture, noodor.
: T g 7 Sitty CLAY, soft, brown, some fine sand, stiff at 7 feet, dark Brown
o - ° 5 at 7.8 feet, no odor.
- i 7 cL
0.0 5 BV
i i 100%| 9
0.0 g 565
BEEE  easa e aas  —
SR SNZ 2 i\ ST CLAY, sof dark bow, mofs, moderate plestioy, o odor.___ ¥
i i 100%| 4 :‘///;f/ cL Fine sandy CLAY w/ some silt, reddishfiight brown, moist, no odor
BN i b e e e e o s e e e e e e e e e e e e e ]
7 7 Slity CLAY, soff, dark grey, moist, some small well-rounded gravel
- 100 1 from 14-15.7, no odor.
i _ 100%| 3 cL
4 ML
5
— 15 —~ 0.0 2
- E L0 i TCLAY, soft, light grey; brown sily motties with trace small-medium |
4 cL sand, moist-wet, no odor.
L - 00
I 1
| Y] 100%] 21§ MH Clayey SILT with some fine well rounded gravel, light grey/light
2 2 CL brown, wet, no odor.
= -4 0.0 g \ Fine sandy CLAY, soft, ligth brown/light grey, moist-wet, no odor.
100%| 9O Weathered BEDROCK, very hard fractured clayey SILT, light grey,
— 20 — i nwet
B ) 14
i ’ 550

Drilling Log MW-4 TO MW-8.GPJ MWH IA.GDT 2/12/09




MWH

Drilling Log ‘
Monitoring Well  MW-5

- Page: 1 of 1
Project * Riverside Generating Station_ Owner MidAmerican Energy Company (G0 ilEET
Location 6007 State Streel, Beflendort, lowa Project Number _1914068.01071
Surface Elev, . 573.93t - - -North -2708 East -328
e T 3 U1/15/08 "TE708
Top of Casing, :673.86f1__ Waler Level Initial /56546 ___15:50 Staiic ¥569.95 ___oario
Hole Depth ‘15-9'? — Screen: Diameter _2/n___ length 10.01# Type/Size PVCA.01in
Hole Diameter’.8.25 in Casing: Diameter _2in Length 471 Type PVC
Drill Co. _Thiele Geotech, inc. - Drilling Method _Hollow Steim Auger/24-incBapdiRpon NA
" Driller Dave Mather Driller Reg. # _7892 Log By _Adam Newman
" Start Date  1/15/2008 -Completion Date:_1/16/2008 Checked By K. Afmstmng
- Benton'i’tfe Grout i'foioi*i Benionite Gfanules 'l“-J Giéuﬁ Portland Cement - Sand Pack Sand Pack
V _ Pl B = .
£ = 2 Ele, | a Descnpﬁon £ |5
52 || 8| 98| 85| 8 2s | fE
& cel g 881572 (Co!cr Moisture, Texture, Structure, Odor) 2 E B>
TN - Geologic Descriptions are Based on'the USCS., o “
O Gravel — | 573.93
b cw Surface - coarse angular GRAVEL (imported). Al T -
L - Motlled silty CLAY, soft-silff, reddish brown, moist, no odor.
" . cL ’
3
- A 00 o\ s sy STAY, ST S S o RS 63~
i L4 0o%! 8 L—.___ —j oL Organic silty CLAY, small roots, soft, dark brown, maist, no odor.
' Y7 ~Wiotlied Tine sandy GLAY, some small coal fragments, browrght [
cL ottled fine sandy CLAY, some small coal fragments, brown/light
— 5 — 00 2 /////é grey, molst, noedor.
100%! 3 V CLAY, soft, some small fragments of coal and weathered
" 7 7 sandstons, moist-wef, no odor.
3 CH
B B 100%{ 2 /
vd 1\ W, :
T 1 % Clayey fine SAND with fine subangular gravel, dark brown, wet, no
100 1k ?ﬁ odor.
L ] 100%]| 1L e 4840
(O I e §
of\he o Eeaen
00 6 :.:.:5,4 sc
R B 100%| 1L %0 5///”
F ] 1 :3:3:/4
5 4 00 j} (o 7
o A oL Silty CLAY, soft to siiff, dark brown, moist-wet, no odor.
- 1 5 — o YAPYVY
g - - L
RE | L
8
o7 . 555
el
- 20 -
> L
&1 .
4
ZL - L
-1
[ .
e
g B - »
=
af R 550
g
£ 25 ~
&




Drilling Log

M w H Monitoring Well  MW-6
: ’ ) . Page: 1 of 1
Project *_Riverside Generating Station ’ Owner _MidAmerican Energy Company CO'“"_’MENTS
Location. 6001 State Sireet, Beftendorf, lowa Project Number 1914068.0101
Surface Elev. 578.751 North _-2856 East -84 :
w Helos
Topof Casing _578.107 _ water Level Initial \/565.1 30 - Static ¥ 565 0830
HoleDepth 200 Screen: Diameter 2in ~ Length 15.0ft . TypelSize _PYVC/0.01in
- Hole Diameter _8.25in Casing: Diameter _2in Length 4.7f _Type PVC
Drill Co. -+ Thiele Geotech, Inc. Driling Method Hollow Stem Auger/24-IncBapdifsacion. NA
Driller _Dave Mather Driller Reg. # 7882 Log By _Adam Newman =~ .. .
Start Date 1/16/2008 Completion Date_ 7/16/2008 . Checked By K. Armstrong
- Bentonite Grout § Bentonite Granules.‘Gmut Porfiand Cement Sand Pack Sard Pack
. - %Z»‘ Erl o e Description - ,..é 5
8g |25/ 819|881 B o N L | SE
a &2 E3 é & 3 {Color, Motsiu;e, Texture, Structure; Odor) =2 £ i
® = Geologic Descriptions are Based on the USCS. © -
0 Grave! . — | 578.75
, Surface - coarse angular GRAVEL (imported). | ] -
" . Clayey fine SAND w/ some fine angular gravel, dark brown, B
moist-wet, no odor. E .
R STy finé-cosrss SAND, dark brown, molst o odor.
5 . 575
4fF. i
3T
r 5 =~ 00 s\
s 4 100% g i, 3 Coarse GRAVEL, angularsubangular, with dark brown/flight brown
ol\kesst b \ _silty fine/medium sand, moist, no odor.
i - o0 SRl Sity fine SAND, dark brown, moist, no odor.
i N " 1100% 4§ Lol leld SW
1 foesdy i sM
TVEesd bl
-1 7|t dh
o 4Y Caveala e o e e i o e o s e o e e s e o e
- 10— R 1 foavieq sp | - Coarse SAND, light brown, some angular o well rounded fine
3 \_ gravel with small wood fragments, moist, noodor._______
B LY 1 Siity fine SAND, dark brown, coarse angular gravel at 12 feet,.
i N 100%] 2 some medium angular gravel at 13 - 14.2 feet, some clay at 15.5 -
2 16 feet, moist, wet at 13 fest, no odor.
s 4 00 ! :
i Z!__ 100%] 1
1
0
- 15 — 00 0
5 B 100%| O
0
gl 4 oo 0
] 1
]l i 100%| 1
- 1
o
o 4 00 S
ES 9
£ 20 — 100%| O
2 L
g B .
g B N b
2
0
1 L
sk -
§ n . 555
[=d
3 -~
2 25 —
£
o




Drilling Log
' Monitoring Well  MW-7

. Page: 1 of 1
Project _Riverside Generating Station : Owner _MidAmerican Energy Company COMMENTS
. Location 6007 State Street, Bettendor, lowa -~ = ~ Project Number _1974068.0101
Surface Elev. _5678.05ft North -3158 East -259
; - SR : T/16/08 08
Topof Casing 678567 - -\yater Level Iflial \/566.76 115~ Static ¥563.57 0030
Hole Depth _20.0f ~_ Sorgen: Dismeter _2in length 15.0# TypelSize PVC/0.01in
- Hole Diameter - 8.25in° - Casing: Diameler. _2in length 4.7# Type PVC
Drill Co.. _Thiele Geotech, Inc. Drilling Method _Hollow Stem Auger/24-IncBagrlifymdon NA
Driller _Dave Mather Driller Reg. # 7892 . Log By _Adam Newman ST
Start Date 1/16/2008 < Completion Date- 1/16/2008 . Checked By K. Armstrong - -
- _Bentonite Grout ke Bentonile Granulesﬂ Grout R&]  Portiand Cement Sand Pack Sand Pack '
' 51 E> Descriptio 5 £
£ -— > a8 % 0 puon — -8
T | B2 E1 80318828 . 2 e
o |l g gé?' %"‘ 3 . (Calor, Moisture, Texture, Structure, Odor) . B E B
® | @ E Geologic Descriptions are Based on the USCS. - O W
. : Gravel 579.05
' S H%?—@,W,-\ Surface - coarse angular GRAVEL (imported). T
R 4 on : % - Clayey fine SAND, dark brown, moist-wet, no odor.
Feekisd SW
i ] / ¢
- q 12 ::Z;::;/
N n RRNINE Siify fine SAND, dark brown, siighlly moist, no odor. o
B Y sRans
- 4 00 SIXEF sw
kt.o’- +1 SM
X i 100%]|  BY Leiedlsfs
Y KM X
TIYLetelo ol
-1 QX':':': XS
B i 100% O Volelleield
of LBE, MH Clayey SILT, light brown, moist, no odor.
. - o0 S0 _ Clayey fine SAND, dark brown, moist-wet, no odar.
10 00l 4 / .
A 6 '1:1:1% s
i ] 100%]  4Y \etetd
AVA Bf freeahiehl SW
! 7\ [ete k1o SM
- -4 00 e
1 100% i A RRINX fragments of sandstone at 17.5 feet, wet, well drained, no odor.
sl\feisiies ‘
— 15 v 0.0 ZX:'I'I':'}
- Bl 100%|  3) ¥lol-lele]
Z o] sw
ar - 00 PO,
3 4 RN
sl . 100%] 2} ¥lereieied
= ol ]
- 2M\pieisioed]
< - 00 s
z 9 G Petetetes]
£ 20 100% gy
2 14
5 . R
%
2L .
2 L
jo)
[
I -1 L
=
z
g,- 1 555
e
gr 25 —
=
o




Drilling Log

M w H Monitoring Well MW-8
) o . Page: 1 of 1
Project - Riverside Generating Station - Owner MldAmerican Energy Company COM’,‘”’?NT S
Location 6007 State Streel, Bettendorf, lowa Project Number _1914068.0101
“Surface Elev. 578.06ft . North _-3465 East -462 o :
: : 118} 8
Topof Gasing _677.657_ Water Lovei Infial \/665.65___ ouby - Stalic W66405 1010
Hole Depth 200 . Screen: Diameter _21in Length 1501 TypelSize _PVC/0.01in
Hole Diameter - 8.25in__- - Casing: Diameter _2 in Length 4.71f Type PVC
. Drili Co:" - Thiele Geolech, Inc: * Drilling Method _ Hollow Steim Auger/24-incBapdifaption NA
Driller _Dave Mather Driller Reg. # _7892 ; Log By _Adam Newman an
Start Date 1/16/2008 ‘Completion Date_1/16/2008 Checked By K Ammnstrong  ~ - |-
Bl cenonie crout B sentonite Granuies 1) Grout Porliand Cement |-~ 3] Sand Paick [ie] Sand Pack:
s o8 Sl la Description -0 -
Bg | 8 El 8| o0og;88 1 Q : T3 TE
6> |Rel g gé : g"’ -3 {Color, Moisture, Texture, Structure, Odor) = E | &8
® | @ Geologic Descriplions are Based on the USCS. - SR R
0 Gravel . .
SR _Surface - coarse angular GRAVEL (mported). _ ________
= - . GC Coarse angular GRAVEL with brown clay, wet, no odor.
i (. - CLAY, soft, brown, moderate plasticity, some small angular gravel
- and fine sand, some moisture, no odor.
\ CcL
R . o]
2
— 5. 00 2 \
%| 2 ; e e o e o o o o e e e e
- 7 il \EL_ Fine sandy CLAY, soft, reddish brown, moist, no odor.
i
i | 0 No recovery.
1
R N 0% 0
1 Fine sandy SIL1 with interbedded reddish brown fine sandy clay,
5 4 00 0 very soft, moist, no odor.
. 4]
- _ - {100%] O
10 o
1 s
‘ 00, } Silty Tine to coarse SAND, dark brown, wet at 12 feet, no odor.
i | 100% ) S
AVA 1 '
- 4 o0 ¢
. 4 100%| 1 : T = b 4
= 4 CLAY, soft, moderate 1o low plasicity, light brown, molst, no cdor. VA
L 15 —{ 00 4 Silty fine SAND, dark brown, wet, no odor.
: 4
i ] 100%| 8
4
gt 4 o0 :
e . 3
f B R 100% 3 560
5 3
iy - 00 | 2
%_. 20 — 100%, 7
2
o - L
g
ZL . n
% 2 7 555
o L
3
£ 25 —
&




COMMERCTIAL COMERCIAL,

Note; )
" SW1 to be located In the fleld
at an accessible location

e g o e o

Groundwater Quality Data:

upateamofaahsbmggm. .

Well SC (umhos)
PLAN VIEW MwW1 2063
MW2 1928
MW3 2342
Legend:
R ) Monitoring Wall Location e = Approx. Extent of Shallow Bedrock (no
‘ water)
. Surface Water Sample Location
Groundwater Contour
. Boring Location '
TBM Temporary Benchmark NW Comner of
(56155  Groundwater Elevation @ Slab = 573.08 (ft. MSL) -
et |0iferved Groundwater Flow
= [nferred Direction of Unsaturated Flow
0 400 800
|| gl J
SCALE IN FEET
DATE: 12/15/00
NORTH JACKSON Figure 2 ' MIDAMERICAN
COMPANY
, , INVESTIGATION SAMPLE LOCATIONS ENERGY CO.
111 Third Ave, South - Suite 110 Davenport, Towe
Mimeapolis, MN 55401 RIVERSIDE GENERATING STATION - Bettendorf, lowa

_J




Boring No: TF2 Dépth of Boring (7§ 26 SmnDmex 108100
Glient MidAmerican Energy Co Rig Type: B52 MobilDril ‘Finish Dater 10-81-00
Project Riverside Drilling Method 4 14" HBA Wall No: MW-2
. Geologist  Todd Warner Northing: .ar. . RiseElevation 5779
- Driller: Dennie Easting - “or . WaterDepth (f) 8252
Company  Aquadril © Surface Elesmion: 575.1
Elev' | o o~ |Sample| Blows | 3‘ o ASTMAV » o = &
. Nir AR - ‘E S a3 § Deseriphon S I
| (MSL) | B -g‘ Type/| Per | i g g Soil o R R
- “ e B R Q. b
g9 | Re o5 | = < | Class I
@ | |
— o SR : .
i 575 [ white, }} \-J( GF . | POORLY GRADED ORAVEL: Mostly fine angular to
- i o i ¥ bm, ) : C) <} -subangular gravel with small % of sand (Fillj
L. . & Jhme et s
: R bl@w_, P i )OC)(
i [ |cuttings| conms ")O.O(
) i continhig ’)_OQ(
L 570 s | smpling : \‘O(_H( - RN
i i 1o . [N £L- ~CLATEY SAND WITH ORAVEL: Fine to course sand - o
L L RN Tmixed with 80% fine to coarse anguiar to subangilar gravel MOt | /T
i b ' AN ind.35% élay and silt (Fill
L F Cts /a5 »mgisz dkbm T oML " SILT: Organic silt with abowt 5% very finesand.Sand
- - : ’ todry | ‘percentage increases to about 15% with depth (T opseil)
l— 5865 I~ X0
- : rieas N/
i i Cts/4.5 moist |1t olive . CL - “CLAY : Lean clay with some silt. and sandier vones at 13-
L L | bm | 135 and 1414 feet, . (Alluvium)
N 550 N 15 moist |1t gry Lo ] SILT WITH SAND:Lean silt with 25% very fine sand.
i vd to wet weiy Roughly bedded (Aluvium) .
L = | wet Bm - — /) /o
L L “§ POORLY CGRADED SAND: Fine to medinm sand
- 8 o1 & —| (Al ‘
i - cu/or | b -}l POORLY GRADED GRAVEL: Gravelly drilling, poor
o i ‘I recovery. Looks like mix of weathered bedrock and
- 3 lluvim {(Aluviumg
| sss — 20 e ﬁ . .
R il MUCK ! POORLY ORADED SAND:Poor recovery. Smoother
" i Lt 15 drilling Seems like sand alluvinm {Aluvium) n/n
i L AL
: L LU MUCK: Poor recovery. Mucky saruple {mostly water} with
i 5 L some weatheted dolomite clasts {Alluvium?)
B Cts /0 L
i | L
i AL
3 i IR
3 i AL
— 550 - 25 N
- It gry
i - YT1Rock | DOLOMITE:Dolomite bedrock n/n

North.J H’CKSOH ‘UOIHP any Boring L«Og l

ir»zxun 1 ur 3




North J ackson Company Boring L.og |

irnun Lo

and sorne limestone, delormite, -and chert nodules. Finer with
depth Very hand and refosal et 12.5 feet depth {Weathered
Bedrock and Bedrock]

Boring.No: TF5 Depih of Boring (1) 125 ‘Start Date: 10-30-00
Client. MidAmerican Energy Co Rig Type B62 Mobil Dril ‘Finiish Date 10-50-00
Project Prersde Drilling Method 4 174" HSA Wall No: none
Geologist . Todd Warrer Horthing:~ nr BiserElevation
Drilles: Dennk Easting Cooar Water Depth (f)  rone
Company  Aguadril SurfaceElevation: 57398
" Elev ' R Samp‘le‘ Blows v "o |ASTM Yo 7| g
B s | £ 81 O ) Description - g | 2
{MSL) 5 a Type/| Per- N ’g : cg Soil e & |7
. 25} . ) Q o —
' bl 8 | Ree | 050 | = Class > é’,
‘ iy |
8 — ’ '
i white, CL CLAY WITH SAND: Lean to fat clay mixed with sbout
i no. y bm, ' g5%sand Organic soil and ash Some Toots and plant parts.
B 3 meist | TR H:gluer orgariic contem attop. {Fiy
i i blow [todry
§ i .Ct;fa.o counts
i i conting
b, 570 L .
I i - |moist M£ ~d (SILT:Cotl.ash (Fill) ’
. : \ // not |(n/n
i - SILT - Silt with's somg clay. ; and very thin sand seams. Bedded
- - ‘ 57 (Allummn} /
i dryto | dkbm 1 cL POORLY ORADED SAND:Fine to medium sand with 5~
i Cts/4.0 moist : \10% clay. Bedded ({Aluvium)
- = CLAY: Lean to-fat clay.: Wavy layering Tight and dense.
.. 555 R Some chert -and guarts nodules {Weuthered Bedrock?)
- - 10
i - CLATEY SAND: Fine to medium sand with abont £5% lean
Ao fut. clay, | and @ trage of dolomite gravel Trace layering measy n/n
B B ‘Fe staining Hard but: cmmbly {Weathered Bedrock or :
o + A.Iluuum)} /
: ___‘J— CLAY : Clay with up to 10% sand and a trace of dolomite
gravél Hard and dense. Wavy layered with some mottling




| North Jackson Lompany bBoring LOg‘

‘rnunx wr 3

Boring'No: - B3/TP3 Depth of Boting (F) 1245 Stiirt Date: 10-80-00
Client  MidAmercanEremgy Co  Rig Type 552 Mobil Dril Finish Date 108000
Project Riverside Drilling Method 4 148" HSA Well Noo - MW
Geologist - Todd Warrer Horthing: S Riser Elevation - 57148.
Dritler: ~ Dgnnis Easting . . -~ -[r o Water Degth (. 7
Company. . Aquadril ‘ Surface Eleration: 06878 . R :
Elev | @ | o> |Sample| Blows o « |ASTM : o o g
TR E i 8 = S A Deascription E. 2
{MSLy E .‘ﬁm Type/| Per 2 g p?,' Soil IS | & |4
K v ’ O b
:‘3?, 8 | Rec | o3 = Class ko ”§
' {m
! . .
L i ~ » | white, ML | CLAY:Clay withsome silt. Coal Ash (Fillj
L no |y bm : S
F L Bt b
L. ' blow : '
L L moist /&y ' CLAY: Leanto fat clay withroots {Organic S oil]
i b 3.5 counts . .
i i 5C
- L ses o comtimg 1aE
L i g sampling ;
8 i Wet | CLAY WITH SAND:Lean to fat clay with some silt and
B searns 1 about i5% sani’ Wavy bedding. Stiff dense and some sand not |m/n
B r “semms. Some mottling Some wet sand seams.  (Mixed
- o Allvivm and /.61 We athﬁred‘rBedi'ockj
i N measy
A = Wet |dkbm
i i 4
560 |
- i — 10
o FPOORLY GRADED SAND WITH ORAVEL:Fine to

“_ ' ‘ N \ -medinrm.sand with about 85%coarse to fine gravel
\g&nmmy Fefugil oxi bedrock at 10.5 feet depth /




i North Jackson Uon;p‘any well LOg ]

well N
Glient:

Project

o MW= Total Depth Well (ff 9.45
MidAmerican Erergy Go. Rig Type B52-Mobil Dril
Riverside DrilingMeihod 4 1/4"ID HSA

Geologist - Todd Warrer

Driller:

‘Dennis

Company Ag wad rill

Northing: - -~ -nm

Easting - A
Ground Flevadon: - 568.29

‘Rises Elevation
Start Date:
FinietiDate: -
Ret Boring No:
‘Water Depth (0«
Watet Elevation

{I‘AULI wr X

661.84

11-1-00
11-100

Ble.

1.8

566 .49

Elev |Depth ASTM .,.Lg - , LT
MSLY | (8 | Class ‘E; Well Construction Comments » ”Well Construction
570
- —I 0 -
N Totéctive casing is 4-inch diametersquare alurminum with
: King cap (3 R ags to 1.5 £ bgs)-
- =z Wellc 6nstmf:teii-l v}ith new, & fizich {insidé diameter) ;5chgdﬁlé
L = | 40 threaded PVC materidls
| ses ML [V Well sersenis 5-foot long #10 slot (1.5 bgs to &5 R bgs)
= g . .Suxfgx:e seal consists of ‘graqulated bentoxnite {gsto L8R
N WE ‘
n % Sand Flter pack consists of washed Unammin silica sand (1.5 &




] North Jackson Company wWell 1.og |

1[2&\}51 o

Well ' No: MW—Q TomlDepﬂlWe!l[m 27:85 Riser Flovation 577.8
Client  MidAmerican Erergy Co Rig Type: B52 obil Drill Start Date: 10.31-00
Project - Riverside Drilling Method 4 14" HSA - Finish Date: 103100
Geologist - Todd Warner HNorthing: ©. - 0f Reof Boring No: - TP2- -
Drilier:  Dennk Easting.- .~ =~ nr Water Depth (. - 157
Company ‘ﬁqtﬁﬁﬁﬂ ERRRS Ground Elevation: - 575.1" Water Elevation . 562.2 .
Elev |[Depth| ASTM & . S
I O on Com Well Construeti
MSL) | () | Class | & Well Construction Comments Well, onstruchion
LG op 5
E (g9 -
C -
- . ‘_L
:_ 4 Wén~gomtmgted»~o£‘new.‘s*inéh'(imide) digmeter schadiile f
510 5 op 2 40 threaded PYC materigls L
[ =
- i
£+ LIL T
T !
- |
i i
| 55 10 T
L el
I A
N 3
L. . Surface sedl consists of neat cemant grout meeting ASTM i
+ CL specifications €150 (gs -14 Rbgs) T
L ] 1
L ose0 (a5 |ML
+ N7 ® g
I 5P [
o 555 2 mucx [AE L Sand filterpack is wished Unarnin sitica sand {14.5 - 25 ft
T AL oe)
B ne | Mean seal level elavations surveyed to site benchmark
- TN
r N
L L
L 550 |~ 25 e
B Eock hY




North.dackson L,anany well Log ;

*J.'AUL& wr o ox

Well No: MW Tomt Depth Well (g 1515 ‘RiserElavation 57148
Client  “MidAmerian Erergy.Co Rig Type B2 Mobil Drill “Start Datec 10.8000
Project  Riverside - DrilingMethod 4 14" HSA ‘Firiish Date: . 10-80-00
Geologist Todd Warrer Northing: -~ . . no- ‘Rel. Boring Na: - B3
Drilfes: ‘Dennk Easting- - -~ ¥ o0 - Watee Depth ()  9.76
Company Aguadril Ground Elevation: - 568.78 - ‘Water Elevation . .559.02 - . -
Elev |Depth|ASTM | & : - . ,.
(MsSL) || @ Class "E : Well Construetion Comments - Wen Construction

- 570

- 1 Protectme casing is 4~ineh squa:e alumzm:.m with locking.

1 : cap (2 8 ags to 28 ﬁbg)

5 sC 3 well constmucted of new, §-inch {inside) didmeter schedule

o op. - 40 threided PVC material -

_ — 5 Well screenis 10 foot long #10:s10t (245 R'dgs to 19450

L L 2] ‘

- B2

L. = Buiface seal consists of neat.cement grout: meetmg ﬁSTM

L ' pectfication C-150 (g5 to 4.1 bl

. '8P

L 560 BR ' :

L ‘Sandfilterpack is washed Unaminsilica sand (8.1 & D to
B :14.5 £t bigs) ‘

— 10 .




Ir:.u.rn Lowr

| North J ackson Company bormmg L.og|

Boring'No: BiA Depthi of Boting () '3 Start Date: 11100
Client ‘MidAmerican Energy .Co. RigType'  E6e:MobiDrl “Finish Datex 11400
Project - Riverside . DiilingMehod . 414YDHSA  WdiNe: - &
Geologist Todd Warner Horthing: I 1 K G Riger Flevation e
Drilier: - Denne - o Easting e (11 © Water Depth (f) . none .
Company .. Aquadril S : Surface Elevation: 57086 :
Elev | g | o SampleA Blows o ASTM . . "‘* 1=
e g 8 véi . "Description E, -_;3
(MSL) | § ] Typef| Per | % 3 & Soil : B | B
: = & o : 1o o
_E rg Rec 0 56 E Class E . §
‘ 1) '
o o - -
o i ¥ bm €L . | CLAY:Lean tofat clay, some organics and 5-35% sand.-
— §7¢ it T opsoil)
F i no moist - — R : : m |nin
B i Cut  |blows |dy Ok | | DOLOMITE: Délomite bedrock.” Refusal at about 3.or 4
- i 1.5y foet.bélow .ground . Very hard




[ North Jackson LCompany Borng Log|

ran L uUr g

Bormg No: B1B Depth of Baring (ff) 5 “$tan Dawe 11-1-00
Client. - “MidAmeriean Energy Go. Rig Type’ B52-Mobi Dril ‘Firiish. Datec 11:1.00 .
Project: Riverside Drilling Method ~ -4°1/4" 1D HSA ‘Well No: .
Geologist Todd Warrer Northing: onm- ‘Riser Elovation re
Driller; Dennis Easting Goame o Waer Depth (f rore
" Company Agquadil Surface Flevation:  570.66
) Elev dol o Sa.mple' Blows| w : ASTM|- o — |
s i & ; E g : ~:2 o . Descriphon - - §‘ ."% ‘
{MSL). 5 ﬁm Type/| Per & 'g d‘g ~ Soil S B T
r e L] .
:'; g Rec | 05" = Class a %‘
! 5 ‘ . e s
o]
- 0 - , .
S Ybm CL ] cLAY:Leanto fat clay, some oyganics and 5-35% sand
- 570 x J ATopsoily )
- no ‘moist : om fn/n
" . | H ] ‘DOLOMITE: Dolornite‘bedrock, Drill apprommately 35
- Cot  |Blows |dry oy, 1t P———1BR - | ‘into bedrock. Veryhand
= gy 2 AN .
- AL
= - \.‘
- —~
ST
] 3 —




|North J ackson Company Boring L.og |

Jralrl L wUr

Boring No: B1C- Dépthi of Boring (1) 6:45 Stant Dae 14:4:00°
Cliesit MidAmercanErergy Go.  RigType’ B52:Mobil Dl Finish Dae 19:4:00}
Project  Riversde Driling Method ~ 4'1/4" ID HSA well No: MW
Geologist - Todd Warner Hordring:: - -~~~ nm Biser Elevation 56184
Driller: - Dennis Easting -~ - -.nm Water Depth (f§  -88.61
Company Aguactril SurfaceFlevation:.  568.29
Elev | ¢ | &~ [Sample| Blows | o -« |ASTM o T 5
B E 5 & . Descriphon . . O I
(MsL) | B ] Type/| Per K G 2 ~Soil SR R
e . A 2 o [
' 3 B | Ree |05 | 2 ?1”5 |3
' (&
4] - - - S
5 : C ol DEbm [ ] | SILT:Lean organic silt witha trace of sand (Wetland-
- I ‘ ety | deposit) .
L i Cut |mo moist/w = : nm  |n/n
n =" |Cts/as | blows: wet. o
- 565 - ).’\_():\_ ML | ORAVELLY SILT WITH SAND: Misxed sand, gravel, and
N . T e ‘ .} organic.soil {Wetland deposit] -
B N ,"'\__/'\_ A
- b ..
- S WB | DOLOMITE: Weathered dolomite bedrock. End boring at n/n
B T < i &5 faet-on very hard rock, o




| North J ackson Lompany Borimg Log|.

}.rnu::.;t AV J N 3

Boring No: B4A Depth of Boring (f 45~ ‘Start Date: 11-100.
Client ‘MdAmercanErergy.Co.  RigType’ BaE-MabiDE Finish Date: 11400
Project Riverside Drilling Method 4 1/4"ID HSA: Well No: ra..
Geologist Tedd Warrer Homhing: copml Risor Elavation 2=%
Driller: - Dennis - Easting ~onm : Water Depth (f) - none
Company . Aguadril Surface Elevation:  571.18 . e
‘Elev g | o Sa.m,plei Blows:| o ASTM’ : — g
R - - E 5 | _é o Description & _g*
(MsL) | § 'f,i. Type/| FPer B 3 £ Soil i B W
| Lo Al o] u
lo & | Rec | o5 | Class 2ol s
CHR ‘ o
‘ {#)
o . — :
i : 1Y b —]CL | CLAY:Lemtofat clay, some organics and 5-35 % 5and
i ; i} (T opsoil) '
— 576 1o Tmoist : mm | n/n
- cmt.  |blows |&y |Gt | DOLOMITE: Delomite bedrock. Refusal at 4.5 feet. Very
B ‘ &y | hard yock. No water. :




North.Jackson Company Boring L.og |

lrnwn.yur 3

Boring No: B4B Depth ot Boring (fg Start Date 10.30:00
Client MidAmercanErergy Co.  Rig Typer’ BSEMobil Dril Finish Date: 10-30:00
Project Riverside Drilling Mathod 414" ID-HSA Wedl No: e -
Geologist Todd Warrer - - Horhing: - Sopme S Rizer Elovation res
Driller: - Dennis Easting ~ .- - nm.o Water Depth (f  nome
Company - Aquadril Surface Elevation: 57388
Elév | o | o Sa'mple. Blows v - . ASTM - | = | 5
1al® | : 8 4 {:‘: : . Description 5.. 2
(MSL) E : "g Type/| Per 3 g -5 Seil ' I B
w . By @] b
—3 8 | Ree | 050 | * Class o "og
{7 '
0. ' i - —— e
L ' Yom [ =CL". | CLAY:Leantofat clay, some organics and 5-35% sand.
A T ' -{Topsoil ' ' ,
_; no moist B : nm  in/n
I Cut - |blows |dry: | DOLOMITE; D olomite bedrock. Refusal at 4 feet. Very -
N hand rock. Nowater. ‘
— 570




;} North.J acﬁson bompany Boring 1.0 g ] oy o
Bormg No::88 Depth 6 Boring (7§ 10 ‘SwrDae 11:4:00"
| Client. Mid Amerban Erergy.Co. Rig Type 852 Mabii Dril Finish Date 14:4:00.
{ - ) o
! Project - Riverside Drilling Mathod 4 144" HBA Wall No: none,
’ Geologist . Todd Warrer - - Northing: oL Riser Elevntion "
| Driller; Dennk Easting .nr . . Winer Depth (T rone
o Company Aquadrill Surface Flevation:  968.76
) : — ,
: Elev | ¢ | = |Ssmple]Blows'| ‘o o |ASTM o | = g
: : w8 U 8 = ) Description ‘ E K
| |asL) B & | Type/) Fer | s | £ L | @
! g R BLERE a2 i gt
: ] 1oomt | & Class g 1%
| » )
: e O : e P
o » , white, |—— —— ML SILT: Silt:with some ¢lay. Codl Ash(Fil)”  ~
| - ne- :
! o i ’ ) mom | b —:__—_—':_-
: B - Blow. |towet : —
ot [ |om feomnts | et A ,
' = o i 1 i dl}‘ - BC | CLAYEY SAND:Fine toimedinm saxid. wlth abom 0% clay
. L 565 ‘ | contimmg NI | and 10% Bine gravel . Mafbe some weathexed ‘bedrock’ S
' L i ' >OC>( \{ﬁnuumm]
T 5 sampling )OC)( | POORLY:GRADED GRAVEL:Mostly dolomité gravel -
» N -Pgor Tecdvery (ATlutriutr or-we athered’ bedrock}
o i = SR N A not. |n/n
j i T CLAY: Lean clay with sorme cherty and doloxnitic élasts,
: L. Rounghly layered .Some sand partings. Some silty vores.
r Bifftosolt, (Weathemd bedrock or alluwum) ’
ot = e
; 5 = |38 wet
- - i o POORLY ORADED SAND:Fine to medium mostly. guarts
[ BE0 ) T \smtﬁnuumm)
i - - Y .
! - & A . DOLOI\'IITE Broken gravel sined pieces of dolormte and.;
. " 10. Himestone’ (WeatheredBedrock u\dBedmck)
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COMMERCIAL CORHERCIR,

Nots:

' SW1 to be located In the fleld

| mESTENTIAL SWi at an accessible location
upsiream of ash storage area.

Groundwater Quality Data:

Well SC (umhos)
PLAN VIEW MWwW1 2083
MW2 1928
MW3 2342
Legend:
¢ Monitoring Well Location e memewee - Anprox. Extent of Shallow Bedrock (no
water)
= Surface Water Sample Location
Groundwater Confour
® Boring Location

TBM  Temporary Benchmark NW Corner of
(56155  Groundwater Elevation e Slab = 573.08 (f. MSL) -
e |1if@1TRA Groundwater Flow

— - Inferred Direction of Unsaturated Flow

0 400 800
oot |
SCALE IN FEET
DATE: 12/15/00
NORTH JACKSON Figure 2 MIDAMERICAN
COMPANY INVESTIGATION SAMPLE LOCATIONS ENERGY CO.
111 Third Ave. South - Suite 110 Davenport, Iows
Minneapolis, MN 55401 RIVERSIDE GENERATING STATION - Bettendot, lows

_




North Jackson Lomp 81’1}7 Boring 1.0 g i

{I"AUL\ L oy

Boring No: TF2 Dépth of Boring (f 26 ‘Start Date: 108100
Client MidAmerizan Energy Co Rig Type B52 Mobil Dril Firish Dirter 108100
Project: Ruerside Drilling Method 4 104" HSA Wall No: w2
. Geologist Todd Warrer .Northing: nr Riser Elavation 5779
- Drilles: i Dennk Easting nr Water Depth (ff;  82.52
Company  Aguadril Surtace Elevation: 5751
Elev’ - Sample| Blows | . o . o |ASTM L T | &
R e . i B & . Deseriphon [N ',:;Q’
(MSL:J 5 v:g Type/| Per R ;5 ° Soil A By @
4] . O _Q* [0 et
. ' 8 . ' -
§ |8 | B o5 | = | Cless E ’§
I '
i 575 0 : : y
. L white, POORLY ORADED CGRAVEL: Mostly fine angular to
L - o |y brm, subangular gravel with small % of sand (Fill}
L . . dry 4bm .
L blow, : :
i i Cuittings| counts
i I contiriug
L L 4o - CLAYEY SARD WITH QRAVEL: Fine to coarse sand - )
i L _uixed with 20% fine to coarse angwlar to subangilar gravel. | 0Ot | R/R
L - dnd.35% élay and silt (Fillj
- o Cts /9.5 inq:st 4k bn - ' BILT: Orgarde silt with about 5% very fnesand [ Sand
= - : a odry ‘percentage inereases to about 15% with depth (T opsodl)
l— 565 -~ 10
i B measu] n/n
A - Cts/4.5 moist | It olive CL- CLAY:Lean clay with some silt.and sandier tones at 13-
L L b (135 and 1414 feet. (Alluvinm)
" 5o | 15 moist |ltgy |~ . AML - | SILT WITH SAND:Lean silt with §5% very fine sand.
R to wet o Jd Rou bedded {ANuviwm ‘ .
, == I - A win
N L O || POORLY GRADED SAND: Fire to medium sand
- X L brb—— | (Aduvium)
i Cts /0.7 ks —
o " Ji POORLY CRADED GRAVEL: Oravelly drilling poor
- o 11 recovery. Looks like mix of weathered bedrock and
5 B allavivm {Aluvinm)
- 555 o T TTUOE |, POORLY ORADED SAND: Poor recovery. Smoother
i R L » \dn’lh‘ng Searns ke sand allnvinm {Aluvinrmg n/n
B L L |
: L L1 MUCH: Poor recovery. Mucky sample {mostly water with
n L i seme weathered dolomite clasts {Alluvinm?)
i Cts/o AL
K B L
i L ER
" A
" e L]
550 I ngy |-
L] i S Beck DOLOMITE: Dolomite bedrock, n/a




North Jackson Company Boring L.og |

irAUILL wr o1

Boring No: TF5 Depit of Boring (f) 12,5 Start Darte: 103000
Client. MidAmerican Erergy Co Rig Type B52 Mobll Drill Finiish Dater 10-50-00
Project Riverside Drilling Method 4 114" HSA Wail No: none
Geologist . Todd Warrer Hotthing: ™ nr RiserElevation ma
Driller: Dennis Easting or Water Depth (ff  rome
Company Aguadril SurfaceElevation: 57398 ’ -
"Elev | g | o |Sample| Blows u "¢ | ASTM S — g
TR & g oo & ) Descriphon é ]
{MSL) E 'ﬁa‘ Type/| Per R "'g e Soil T B w
A ) P a 3
. ] , o g
g8 | R | os = Class SR
‘ () |
o , ,
white, qcL CLAY WITH SAND; Lean to fat clay mixed with about
i - ne. y b, $5%sand Organic soil andash’ Some yoots and plant parts.
" - moist | b Higher orgaric content attop (Fill
I i blow |fedry
i i i Cts/3.0 coﬁms
i i continug
. 570 -
I » sampling ,
‘moist 1 (SILT:Coal ash {Fillj
- - ML '\ . E
. . not n/n
" i SILT: Silt with'some ¢lay. and very thin sand seams. Bedded
; - - i =5 {Alluvinm) ) A
. B dryto | disbrm CL POORLY GRADED SAND: Fine to medium sand with 5~
| ] Cts/4.0 moist \10% clay. Bedded (Aluviurm)
o - CLAY:Lean tofat clay. Wavy layering Tight and dense.
| 5E5 1 Some ,&:her‘zﬁa‘ndgu}m;?n;igi}ﬂe? {Weathered Bedrock?)
- b 10
L CLAYEY SAND: Fine to medinm sand with about 35% lean
! - to:fat clay, and & trace of dolomite pravel Trace layering measy) n/n
" 3 Fe staining Hard but:crumbly - (Weathered Bedrock or
] o s fi]lmrium}, /
: ___'; | cLay: Clzy with up to 10%sand and a trace of dolomite

gravel Hard and dense. Wavy layered with some mottling
and some Mmestone, dolomite, -and chert nodules. Finer with
depth Very hard and refusal-at 12.5 feet depth {Weathered
Bedrock and Bedrock)




|North J ackson Lompany bBoring L.og|

lrnunx wr o1

Boring No: B3/TF3 Depth of Boring (F§ 1245 Start Date: 10-30-00
Client Mid American Energy Co Rig Type ES52 Mobil Dril Firiish Date: 10-30-00
Project Riverside Drilling Method 4 14" HSA Well No: - MW3-
Geologist Tedd Warrer Horthing: : nr Risor Elevstion 57148
Driller: - Dennk Easting . = - 0¥ Watey Depth (). 7
Company Agquadrill Surface Elevation:  568.78.. :

Elev | o | 5~ [Sample| Blows M s |ASTM T g

N b= T 2 E 5. e ) Descriphon a | &

(MsL) | § -ﬁ Type/| Per N 63‘ 2 Soil e ARG

; fe a . Q e ) el

: :g, ] Ree | o5 | = Class = "og

' {f}
¢ .
o ] white, ML CLAY: Clay with some silt. Cogl Ash {Fill)
- e ¥ b,
3 I
" L Bkt =
- blow
- ] moist/dg CLAY: Lean to fat clay with Toots (Organic Soil
b 3.5 cournts
L i 5C
|- 565 i comtinng B
- i P sarmpling }
b | Vet CLAY WITH $AND: Lean to fat clay with some silt end
L searns - about 15% sand” Wavy bedding Stiff dense and some sand not |n/n
B - ‘seams, Somemottling S ome:wet sand seams, (Mixed
- Allwvium 3nd/or Weathered Bedrock

N v measy
R = Wet  |dkbm
L i 4
— 560 i
i - 10
o L] POORLY GRADED SAND WITH ORAVEL:Fine to

1 medinrmsand withsab out 85%¢ ogrse-to fine gravel

{Aluvinm) Refsal orl bedrock at 10.5 feet depth




North Jackson Company well L.og |

{I’hk"nl wr 2

Well No: M- Total Depth Well (ff) 9.45 Riser Elevation 55184
Clieat  MidAmerkan Erergy Co. Rig Type: B52-Mobi Dril Start Dater 14100
Project Riverside B Dr'fitihgildéi:ed 414" 1D HSA Finish Date: 11-1-00
Geologist Todd Warrer Northing:™. -~ -nm Ref BotingNo:  BI1C
Driller: ‘Dennk . EFasting. - - A Watet Depth (1) . 1.8
Company Aquadril - Ground Elevation: - 568.29 Water Elevation . 566.49

Elev |[Depth|ASTM "l U 3

| o Constructi Well Constructi
MSL) || (8 | Class &‘3: Well Construction Co;nments ‘Well Construction

- 570

B 0 L

L | Profective casing is 4-inch diarneter square alurminum With

i ocking czp (3 ft ags to 1.5 &t bgs).

L Z. Wellc oTstructed with new,8-inch (insidé diameter) schediile

L = | 40 threaded PVC materials

. 565 ML m ‘Welljscre‘én‘is.s—ioa'{ long #i0 slot (15 fbgstoss it bgs)

- SRS

L s <> <> « Surface sedl comsists of granulated bentomite {gs to 1.5.5

L B L P

r WE i “\::

n 4 Sand filfer pack consists of washed Unamin silice sand (1.5 &

1




2 ralo L ur ¢

North Jackson Lompany well LLO g ;

well No: MW-2 Total Depth Well (Tf) 2785 Riser Elevation  §77.9

Client  MiAmerican Erergy Co Rig Type E52 Mobil Dril Start Date: 108100

Project - Rhersde e Drilling Method 4 174" HSA Finish Date: 103100

Geologist Todd Warmer 7 Northing: =~ nr Rof. Boring No:. - TP2 -

Driller: ~Dennk o Easting - nr Water Depth (). 157

Company Aquad il Ground Elevation: - 575.7" - Water Elevition . 5622

Elev [Depth| ASTM :ﬁ’ : L
MSL) || (8 | Class "g ~ Well Construction Comments nglecpstrughon

C o | S -

" 5758 GP K__/( . . ‘v’,«:‘f,“,, Lk 1 N
C 1 C) : ?rq’fcaé;t‘gve casing is 4-inch aluminum with locking cap (5.9 T ;‘1 o ' i 'f

" OC) Egjto 2.1 ﬁbgl ‘:1?»571}‘ rjif .
- @] =
L ’ & " [
L O("\?( Well constructed of new-g2-inch {inside) diameter schedule AL i I z i : ;
S F7OQ 5 CL L s 40tlmaadedPVC materizs : - ;]—1 ’) . 1 4) [’ :
L ¢ ) e I
e <>.®, N Plijy"{lf'; E
- SR W I [ N -
[ ML ey LT :
L . o R S
N Well sereen is 105 foot lonig #10 slot {15.05 -25.05 bgs) S - T
N fa]w"{iﬁf‘: :
i 2000 MO -
868 [~ 10 T T
: R :
B . 1 | ,‘j",id ! i L ( 'l
In [E— Suzfgg_:;e;seal consists of meat cement grout meeting ASTM ;)_ ;;;;_: T ; T 1]
s oL spacifications C-150 (gz -14 R bgs) N0 A o
- :
| ss0 |15 ML

r = (| Hydrated bentonite seal{14 - 145 . bgy)

r SP

555 20 3 . - .

L MUCK Sand filterpack is washed Unamin silica sand {145 -25 ft

- o)

C HMean seal lavel elevations surveyed to site benchmark

550 - 25

I~ Enck




'I‘Auﬂl LW G 4

North dackson L,,Ompany well ,Lz()g [

Well No: :MW3! Total Depth Well {f§ 15.15 - ‘Riser Elevation 57148
Client :.Mid}imeri‘:an ‘Ererggr.vﬁb Rig Type BﬁEMobll Dril’ “Stant Date 10-80-00
Project: Riverside - o Drilling Meathod 4 174" HSA ) iFiniﬁs‘h Date .. 108000
Geologist Todd Warrer - HNorthing: -~ = - nr ‘Ref. Boring No: - B3
Driller: Dennis Easting. - neooo Watee Deopth (f)  9.76
Company Aquadril Ground Elevation: 586.78 ‘Water Elevation . 55902 -
Elev [Depth ASTM af‘ ‘ , v »
(MsL) | (@) Class E Well Cons‘rxuctioﬁ Comments Well ‘Consbuc‘:t‘\on

- 570

L — 0 ML

L -‘}meg‘cfme casing is 4-inchsquare alurninig with lodking

- Jcap (6t ags to 2.8 Abp) S

L sC " ‘: Nifell ;omtmcted of new, 2-inch (inside) dimnater schedule

1 583 P ' i 40 thresded PVC materials o

K 5 L

L ‘Well sereenis 10 foot long #10:slot (2.45 R bgy to 184540

- CL bgs)

u SN2 .

L =3 Suiface seal consists of neat.cement grout meeting ASTH

B specification C-150 {gs to &.1:8bgs) o

L . 8P g

L 560 BR . »

L ; Sund filterpack is washed Unamir silica sand (2.1 ft'bgs to

R T Bb) ‘

b 18 - =
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| North Jackson L:ompany Borimg Log it

Boring No: BIA Depthi of Boring (i '3 Start Date: 11-1-00

Client ‘Mid American Energy Co. Rig Type’ ‘BE2-Mobil Dl ‘Finish Dates 11-1-00.

Project Riverside Drilting Method :d'J’,f» “0 HEA Well No: . ma

Gueologist Tedd Warrer - Northing: . nm- Riser Elevation =1

Drilier: ~ Dennis - Easting _— - Wiater Depth (Hf  rore

Company  Aquadril oo SurfaceFlevation: 570,66

Elev { g | & Sample‘ Blows " ¢ |ASTM . ""‘ ‘ B

AR ] g = " ‘Description E, 8

(MSL) | § ] Type/| Per '| % £ g Seil & | B
& g : 0. [
2| | Ree | o8 | & Class | |8
3 , o

#)
o : : —

- Y brn JCL | CLAY:Lean tofat clay, some organics and 5-35% sand

— 570 i - i (T opsoil)

- i no moist - : 1 : nm |n/n

g i Cut  |blows |dry |G,k S IBR | DOLOMITE: Délomite bedrock. Refusal at about 3 or 4

B - ) 18 i i} eet below ground - Very hard
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North Jackson Company Borimng L.og |

Boring'No: B1B Depth of Boring (fy 5 . ‘StinDate 11100

Client - “MidAmerian Erergy Co. Rig Type:’ B52:MoBI il ‘Firiish Datec 112100 .

Project Riverside - Drilling Heathod 414" 10 HSA Wl No: e

Geologist Tadd Warrer Northing: R 1 Riser Elovation re

Driller; - Dennk Easting . opm- Water Depth (fp  nore

© Company Aquad il ’ Surface Flevation:  570.66

Elev .l g | o Sample. Blows @ ’ ASTHM |- E ) §
- N g E 5 : ~;§ . i Descriphon ;Ei "g

(MSLY | § rg Type/| Per & i G | Soil T & | '@

a N 54 ) g O Py Q -

,3 8 | Ree | 05 | = Class o 'og
) A1)

i , ' Y bm CL CLAY :Leurvto fat clay, some organies and 5-35% sand

— 570 T J (Topsoilj '

- i 1o moist . : am o jn/n

i ] : “} ‘DOLOMITE: Delomite bedrock, Drill approximately 3.5 &

o Cut blows | dry Gy, It \“3 ‘BR. | into bedrock Very hand

i - w > - N

L - X

i B < .

" B kY

i g S T




1 North Jackson uompany pormg LzOg ‘

JrAaLL L ur ot

j

Boring No: B1C Depth of Boring (ff)  6.45 Start Date: 11:1:00
Cliesit Mid American Erergy Co. RigType:’ E52-Mobil Dril Finish Datec 1121200,
Project Averside Drilling Method 4 1/4"1D HSA waell No: - MV
Gueologist Todd Warrer . Horthing: - -~ ;- nm Riser Floyation  -561.84
Drilles: Dgannb Easting - S Water Depth () -89.61
Company Aquadrill Surface Flevation:  568.29
Elev | o | & Sa.mplev Blows | o ASTM , - ]
‘ s 5 3 o Description E, .
B K () . P =
(MSL) | § {& Type/| Per R g G . Soil T & B
A o] P ] [
2| A Rec | 0.5 = Class -
K | | S
{#1)
» ° : : -
- ClDEbm |- SILT:Lean organis silt with.a trace of sand (Wetland
- i daposit)
L i Cut no moist/w mn  |n/n
n =" | Cts/as | blows: wet.
L 565 i o~ ML} ORAVELLY SILT WITH SAND: Mied sand, gravel, and
B , N | orgarie soil {Wetland deposit) -
i <> <> - orgaric.so
o N PN N
. 5 <> . Q .
L Wt i
- J ———WB | DOLOMITE: Weathered dolomite bedrock. .End boring.at n/n
L v “| &5 feet.on very hard Tock, A




North Jackson Company Boring Log |

lr’&.ULl L =2 o N

Boring No: B4A Depth of Boring (f§ 45 Start Date: 11100
Client MHAmercanErergy Go.  Rig Type:’ BE2MabilDril Finish Date 11400
Project Riverside Drilling Mathod 4 1/4" 10 HSA Wl Ho: .
Geologist Todd Warrer Nonhing: Cnm Risor Elavation m
Driller; Dennk Easting nm Watee Depth (7 rore
Company - Aguadril Surface Elevation:  571.18 e
Elev | ¢ | o Sa.mple. Blows'| @ ASTM o g
R b= ) ' § 5 {:‘2 . Descriphon ?L ﬁ
(MSL) 5 'ﬁQ‘ Type/| Per ‘g @ £ So1l L Py w
n | & o] o
'E' 8 | Rec | 05 | = Class & g;‘%
{#
1] - o - -
i ¥ brn CL- | CLAY:Lemtofat clay, some organics and 5-35% sand
i » o {Topsod)
- 576 - o moist mn |{n/n
- cut  |blows |ay  |Om, it [~ —1Reck | DOLOMITE:Dolomite bedrock. Refusal at 4.5 feet. Very
o &y | -hard rock, No water,




;rnunx wrox

North Jackson Compatty Boring L.og |

Boring No: 548 Degth of Boring (4 Start Dates 10-80:00

Client Mid Amerian Erergy Go. Rig Type:’ E52Mobil Dl Finish Date: 10-30-00

Project Riverside - Drilling Héﬂmd 4145 1D HSA Well Ho: ra

Geologist Todd Warrer © Norhing: =~ - nm Riser Elevation ra-

Dritles: . Dennk : . Easting nm Water Depth (T, nome

Company Agquadrilt ; i SurfaceElevation: 573058

Elev | o | o Sa’mplel Blows "R ‘ ASTM - | 5
a1 E b , E 5 Gﬁ N ) Description g.. =
(MSL) 5 -‘:‘:3\‘ Type/| Per R 'g b Soil Ly o
Iy o} e ’ Q' bt
2|8 | Re | o5 | & Class S
3 3
{1y
g e : T -

L i S : o lYbm [ —{CL:. | CLAY:Leantofat clay, some organics and 5-35% sand.

i o = - (Topsoil) ‘ ,

L T : no moist ; nm  {n/n

] i Cut - |blows [ay: |om i e | ‘DOLOMITE: Dolomite bedrack. Refusal at 4 feet; Very -

" i ] B2 A o hard rock. No-water

— 510 || ‘




irnunx Iroo

| North .Jackson bompauy Boring L.eog ]

Borin g ‘No: B8 Depth of Boring (fg 10 ‘Start Date: 1424:00°
Client. Mid Amerian Erergy.Co. Rig Type E52 Mobi Dl Finish Date: 144:00.
Project Rhersie Drilling Method 4 1/4" HSA Wl No: rore.
Goologist Todd Warrer - Northing: ig Riser Elavation
Driller; Dennks Easting .or Water Depth (f rone
Company Ag uad il Surface Flevation:  568.76
Elev ol Sa’mp”lé -Blows " @ ¢ |ASTM oo o =
A B & : g B = ) Description g« =
(MsL) 'E -ﬁ( “Type/| . Per R "(')8 6 Soil . B @
. v g ' o o A n) o
' iR
0 g - ——
r L white, SILT: St with some cla;,rT Coul Ash (ij
- no- ¥ b, ’
L i mom by
R C blow towat
L i Cut counts. | ; :
- oy AN BC CLAYEY SAND: Fine to medium sand with' bout 30% clay
L 565 i {continmg J P ,..and-10% fne gravel -Majbe some weathered ‘bedrock:
N B ) OC) > '\ (ATt
r - sampling ¥ C) 'POORLY-ORADED ‘GRAVEL? Mostly dolomite gravel
5 o O o EF
- i NV -Poor recavery {Allwviui o1 weathered: bed:cock)
= HCL N not. |m/m
R o CLAY: Lean clay with soime cherty ami doloruitic ¢lasts,
L Rounghly layered . Some sand partings. Some silty zones.
i Stiff tosoft, (Weath:emd ‘bedrock or altuyiny
- £Z. , kb - ‘
B = 3.8 wet
- i R “POORLY GRADED SAND:Fine to medium mostly quarty
L HEO W _HBRY \amﬁ(ﬁﬂumm)
" - - S DOLOMITE Broken g,r.-.wel sived pieces of dolormite and.
g 10 < Himestone (Weathered. Bedrock ard Bedrock)
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Drilling Log

M W H Monitoring Well  MW-4
o . Page: 1 of 1
Project _ Riverside Generating Station R Owner MidAmerican Energy Company COMMENTS
Localion _6007 State Streel, Bettendor?, lowa Project Number _1914068.0101
Surface Elev. 574.36# North  -3568 . v - Eagt 1015
. U508
Topof Casing 67403 \ater Level Iniial /666,53 tag0 . Static (66343 tas
Hole Depth _20.0f . Sereen: Diameter 20 -Length 15.0f . TypelSize PVC/0.01in
Hole Diameter §.25in __ Casing: Diameter 2in - length 47ft -~ Type PVC
Drill Co. Thisle Geotech, Inc. " Drilling Method |_Hollow Stem Auger/24-incBaptiRaon NA
Driller _Dave Mather DrillerReg. # 7892 ) ‘Log By _Adam Newman
Start Date 1/15/2008 ) Completion Date _1/16/2008 " Checked By K. Armslrong
- Benlonite Grout % Bentonite Granuiesﬁg Grout Portiand Cement Sand Pack Sand Pack
Fied =t . I o «
P : 8 £
5. |oE G§J 5% %g o L Description %:Z &
&~ |cel & z3|8&" 3 (Color, Moisture, Texture, Structure, Odor) g B
® | @F |- . Geologic Dascriptions are Based on the USCS. o “
- Gravel 574.36
] Suriace - coarse angular GRAVEL (imported) ballast over medium i
- <
L 4 00 3 3 L to large gravel with coal dust.
AN Y
- - 13 ] v
-
A 412 7 % Silty CLAY, soft, brown, moderate plasticity, jow moisture, no odor.
' cl.
- -t % % ML e _.57 )
- / - o o0
4 - CLAY, soff, light brown, with black organic sty nodules, low
L 4 oo 5 8 // molsture, noodor.
T ‘; h98% Silty CLAY, soft, brown, some fine sand, stiff at 7 feet, dark brown
o - s % at 7.8 feet, no odor.
. N &7 4 oL
0.0 g i
" B 100%! 9 Y
0.0 - gx 565
0] Jroow| " V2 e e sy LAY s o, e miesre moosor__ |
- Yoo | L NP i SCLY.son dark brown, molst maderalo plastily, no odor. ¥
i i 100%} % 4/\ W L Fine sandy CLAY w/ some silt, reddish/light brown, moist, no odor
Bl e e o e o o e o e o e e e o e e e
L7 % Silty CLAY, soft, dark grey, moist, some small well-rounded gravel
- 4 00 L 2 from 14-16.7, no odor.
B _ 100%] 3!} cL y
; zsf, 4 ML 560
— 15 — 00 L, /
i § 100% Z L) “CLAY, soft, ight grey; brown silty motties with frace small medium ~ |
4 cL sand, moist-wet, no odor.
§~ -4 00 p :
S AN 2_‘ LLLEY MH Clayey SILT with some fine well rounded gravel, light greyflight Y.
5 ) 2 ,m . brown, wet, no odor.
g~ -4 00 = g \ Fine sandy CLAY, soft, ligth brown/light grey, moist-wet, no odor.
z 100% 9 Weathered BEDROCK, very hard fractured clayey SILT, light grey, —555
g 20 — e wet
= 3 P L
4 14
5l "
P L
2L -
&
z L
g
< .
g i ) e
g 550
& 25 —
5




Drilling Log

Monitoring Well  MW-5
R Page: 1 of 1
Project _Riverside Generating Station Owner MidAmerican Energy Company COMMENTS
Location 6001 Stale Stresl, Bettendort, lowa Project Number _7914068.0107
Surface Elev. - 573.93 1t - Neorth  -2708 East -328
: ; . T115/08
Top of Casing. _673.86 1t water.Level Initial /56546 15:50 Static ¥.569.96 __ ogo
Hole Depth 1 5-fo Screen: Dlameter 2/ length 1001 TypelSize PVCA.01in .
Hole Diameter . 8.25 In Casing: Diameter _2in Length _4.7 1t Type PVC
Drill Co. Thiele Geotech, Inc. - Drilling Method _Hollow Stem Auger/ZMncBaxM!%;xm}on NA
" Driller _Dave Mather Driller Reg. #7892 Log By _Adam Newman )
Stari Date _1/15/2008 Completion Date:_1/15/2008 Checked By K. Armstrong
- Bentonite Grout ::::::::: Benionite Gfanulesﬁg Grout Portland Cement Sand Pack Sand Pack
Pl o . T = .
. : & ' Description 8 g
g | ok s 8% 28 . pion 53 | £
8% |ts| & 33| & 3 {Color, Moisture, Texture, Structure, Odor) sg friag
) = @F ] Geologic Descriplions are Based on the USCS. © Y
B 0 Gravel
s~ W | GW | Surface - coarse angular GRAVEL (imported).
L . Motlled silty CLAY, soit-stiff, reddish brown, moist, no odor.
= n ST f cL
- 4 00 13 % ST
i 272222 e -
i v 100%| 8\ oL Organic siity CLAY, small roots, soft, dark brown, moist, no odor.
MYz “Wiotlied Tine sandy CLAY, some small coal fragments, brownfight |1
, cL otled fine sandy CLAY, some small coal fragments, brown/light
— § — 0o i ///////9 grey, moist noodor.
100%| 3 / CLAY, soft, some small fragments of coal and weathered
I 7 257 sandstone, moist-wet, no odor. :
" i 3 CH
0.0 7y /
n B 100%| 2/} /
v 1, :
T . iy f;;? Clayey fine SAND with fine subangular gravel, dark brown, wet, no
) AT O / odor.
40 100%] 1 ..~Z'Z'/f§
QS o Fid
0.0 alhreerd ;’:{’/)) sc
N B 100%] 1L ¥4 %//
C o ”:3:1:?
s 4 o0 {50 4
. 5 cL Silty CLAY, soft to stiff, dark brown, moist-wet, no odor.
L 15 — 100%
o - 555
- 20 —d -
- - 550
- 25 — L
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Drilling Log

Drilfing Log MW-4 TO MW-8,GPJ MWH 1A.GDT 2/12/08

Monitoring Well MW-6
et ) .~ Page: 1 of 1
Project * Riverside Generaling Station Owrier _MidAmesrican Energy Company SRl
Location. 8001 State Siresl, Beftendorf, lowa Project Number 1974068.0101
Surface Elev, 578.76 # North -2856 East -84 .
. HEI08 ;
Topof Casing 678.70%  water Leve! Initlal 565,17 Tige - Static Y565 0330
Hole Depth _20.0f ___ Sereen: Diameter 2in - Length 150# _ TypelSize PVC/.01in
; ¥ yp A ALK N Ca—
. Hole Diameter _8.25in Casing: Diamster 2in Length 4.7 ‘Type PVC
Drill Co. - Thiele Geotech, Inc. Driling Method _Hollow Stem Auger/24-incBapdtfspdon NA
Driller _Dave Mather Driller Reg. # 7892 ) Log By _Adam Newman S
Start Dale 1/16/2008 Comgpletion Date _1/16/2008 . Checked By K Armstrong - -
B Bentonite Grout m Bentorite Granuies,erout Porifand Cement Sand Pack Sand Pack
. &5 e |, Description -
B |IRE| & | 3z 8% Q - T2 B
o g8 g g1 83 @ : B . £e TE
& R . B3] & 3 {Color, Moisture, Texlure, Stiucture; Odor) > g @
e | 8 Geologic Descriptions are Based on the USCS. © .
_ o Gravel - ey | 578,75
. o ff_‘" GW Surface - coarse angular GRAVEL {imported). | | :
» - ",7 Clayey fine SAND w/ some fine angular gravel, dark brown,
N % motst-wet, no odor. 5 ,
I~ =00
- - oF
frovee ot Py 3
5 0.0 ALY} X ¥ ¢
= - 100% g-— bk, 3 Coarse GRAVEL, angular/subanguiar, with dark brown/light brown
Y/ B0ARE \ _silty fine/medium sand, moist, no odor. /
- - 00 | \beeklls Siity fine SAND, dark brown, molst, no odor. :
B i 100%| 47 Leedleld sW
YRR
R - 5 YLl —570
00 © o7l
100% 41 Tax
- 10 - : 157 N osp
EIY .
B 4 6L L1 x : :
i | 100%) 2
RV 16 feet, moist, wet at 13 fest, no odor.
" gl ¥ A}X 1 ' :
XY 100%| 1] ¥: 56 Y
1 .
— 15 — 00 gx:;
N B 100%]  OfY
opf:
¢ oV
- -4 00 LI >/
B | 100% 1LY
1k
3 Ol
o - 0‘0 LY O X 3
- 20 ] 100% of Yoil
» 555
- 25 — 3




Drilling Log
Monitoring Well  MW-7

- ) Page: 1 of 1
Project Riverside Generating Slation - OWner MidAmerican Energy Company COMMENTS
 Location 6001 State Streel, Bettendord, lowa . - Project Number _1974068,0101
Surface Elev. _§79.05 ft North -3158 East -259
Tooof Casing  678.66 # - . TH16/08 - UTTTTI08
pofGasing 57856H - -water Level liitial $/566.76 11:38 Static ¥.563.51 09:30
Hole Depth 2008 Screen: Diameter 2in Length _15.01t TypeiSize PVC/.07in
Hole Diameter 8.25In Casing: Diametler. 2in Length 471 Type PVC
Drilt Co. _Thisle Geolech, Inc. Drilling Method  Hollow Stem Auger/24-incBapdiRpdon NA
Driller _Dave Mather DrilerReg. # 7892 . Log By _Adam Newmar
Start Date  1/16/2008 - Completion Date 1/16/2008 . Checked By _K. Armstrong : j
- . Bentonite Grout % Bentonite Granu!es@} Grout w Portland Cement Sand Pack Send Pack s
g1 52 ¢ Descripti s c y
£ o £ gm fé [ p on =% ) !
s2 1251 82| 5888 : 33 TE i
SR B B z t 5 = = . {Calor, Moisture, Texture, Structure, Odor) = E R j
R | @ . Geclogic Descriptions are Based on the USCS. © -
0 Gravel . — | 579.05
: ] - X IR GW - - Surface - coarse angular GRAVEL (imported). , | ] g
= 4 00 : /%/ - Clayey fine SAND, dark brown, moist-wet, no odor, g
v / SW
“ [k so
- 1 12 = A
| . BOBEE “Silty fine SAND, dark brown, slighfly maist, no odor. e
— 5 af ot
3 4 00 o ol Eed ] sw
: '0.000 oy SM
B . 100% 5___'.‘o.. ol
S\ il
T\ Leroldedeld
i 1 %0 R RRRRS
L B 100%] 9 Leredeleld [
~ OpARL i MH Clayay SILT, light brown, moist, no odor.
L 40 | 00 o0 £ 2 Corel / Clayey fine SAND, dark brown, moist-wet, no odor. ]
. Y| ® 4y Nl SW !
N 4 6 ﬁ sC |
0.0 PO ) § 090+ 78: . :
N ] 100% (< 47 \eia’sd o o e o o e :
¥ b gl sw | Sty fine SAND, dark brown, wet, no odor. AvA
' a7 beredeiols M _ )
0.0 =k XI;Z:I;.:.: Fine to medium SAND, brown, trace silt, some small angular
B _ 100% i Y atatatets fragments of sandstone at 17.5 feet, wet, well drained, no odor. 565
2 s|\Eiis | |
~ 15y 00 Cal\r v |
i bl 100%|  3f ylrld -
2 j frevied sw
- - 00 g RNNNN,
] HAL *
L i 100%; 2]\ . ;
P L 25 R 4 i
3 {2 b :
< u Y E N — 560 ,
Py -
100% g
g~ 20 — ° 8
o 14
- - »
©
10 o
g L
o
=
Sk . L
g
2 i -
§ - 555
2 25 —
4
[«
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Drilling Log
M W H Monitoring Well  MW-8
‘ ) .. Page: 1 of 1

Projéct - Riverside Generaimg Station : Owner MidAmerican Energy Company COMMENTS
Location 60071 State Street, Beflendorf, fowa ) Project Number _1914068.0101
‘Surface Elev. 578.067ft . North -3465 East -462 SR
: y 116108
Topof Casing _677.65__ \ater Level Intial \/565.65 0000 Static ¥664.05 00 -
Hole Depth 20.0f _  Screer: Diameter 2in Length 16.0% TypelSize _PVC/A.01in
Hole Diamster - 825 in_ - - Casing: Diameter 2in Length 4.71# Type PVC :
Diill Co.  Thiele Geotech, Inc. ~ " Drilling Method _Hollow Stem Auger/24-incBapdiRpalon NA
Driller Dave Maiher ~  DrilerReg.# _7892 ; Log By ._Adam Newman
Start Date: 1/16/2008 ) Comp!et;on Date 1/16/2008 s Checked By K. Armstrong
: - Benlonile Groul % Bentcmte Granul ss Grout Porliand Cemeni - Sand Patk - Sand Pagk:
1B Ble |, Description -
Bg |2E| 8| 98| 88| 3 2 | ®g
g |ta| & 28 | s 3 {Color, Molsture, Texture, Structure, Odor) 2E | 3
E Geologic Descriplions are Based on the USCS. © o
0 Gravel e | B78.08
GW . _Surface - coarse angular GRAVEL _(_!gpgr@ql _________ : (T

GC

L . N ’ 2
R 4 po — é CLAY, soft, brown, moderate plasticity, some small angular gravel
e \ and fine sand, some moisture, no odor.

= - 575
cL
0
- 5 — 00 b 2
i | 100%|  2f Bordord—r e i e R e T R Brewm Telst reeder T T T T T T A
1 R Fine sandy CLAY, soft, reddish brown, moist, no odor.
N . 1 0 No recovery.
*
| p 0% 0
1 Fine sandy SILT with Interbedded reddish brown fine sandy clay,
5 4 oo . 0 very soft, moist, no odor.
. 4
- . ©]100%) ©
10 o
2 ) s
‘ 00 e 1 Siity fine to coarse SAND, dark brown, wet at 12 feet, no odor.
R | 100%| 1 ) )
¥ Wl >
i 4 o0 1 0 Clayey fine SAND, some small fragments of sandstone at 13.8
1 feet, brown/dark brown, wet, no odor.
R v 100%| 1
= 4 SHE CLAY, soft, moderate 1o low plasticity, | ght brown, moist, no odor,
- 15 —~ 00 4X’f~f’i Ny Silty fine SAND, dark brown, wet, no odor.
DogAReb i ,
i i 100%]  8f ¥l it
" 44 Lerete ol
A 7 al\Estlt sw
Y < alApetltl sm
i 3 100%) 3] ¥odh
PRIyttt
E L N AN
3 i E; ZX;.;.;. 4
" 20 o 100% 7 ‘:':"‘ : )

— 555
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1lerracon

October 22, 2010

HGM Associates, Inc
640 5" Avenue
Council Bluffs, lowa 51502

Attention: Mr. Terry Smith, P.E.

Re: Geotechnical Engineering Report
Preliminary Opinions of Global Stability
North Ash Containment Pond Embankments
Riverside Generating Station
Bettendorf, lowa
Terracon Project No. 07105081

Dear Mr. Smith:

Terracon Consultants, Inc. (Terracon) conducted a limited subsurface exploration to obtain data
concerning subsurface conditions for our use in performing limited global stability analyses of
selected Ash Containment Pond embankments at the Riverside Generating Station (RGS) as
described in our Proposal P07100280 dated September 27, 2010. This report presents the
findings of the subsurface exploration and provides the results of our limited slope stability
analyses. The limited scope of exploration and analyses is considered limited and cursory and
is not intended to meet any particular regulatory guidelines, but rather to provide preliminary
opinions regarding global stability.

We appreciate the opportunity to provide the limited geotechnical consulting services for this
project and are prepared to provide more in-depth analyses as recommended in this report.
Please contact us if you have any questions regarding this report.

Sincerely,

Terracon Consultants, inc. Z{/ W ,

[/
Vau Rupnow, P.E. ' W Ken Beck, P.E.
lowa No. 19259 lowa No. 10684

VERMWKB/N:\Projects\2010\07105081/07105081 Report.doc

Attachments

Terracon Consultants, Inc. 870 40th Avenue Bettendorf, lowa 52722
P [563] 3550702  F [563] 3554789  terracon.com

Geotechnical . Environmental . Construction Materials . Facilities
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RGS North Ash Containment Pond Embankments = Bettendor?, lowa @gga @
October 22, 2010 & Terracon Project No. 07105081

EXECUTIVE SUMMARY

Consultants to the EPA are currently conducting an audit of the north ash containment pond
located at the Riverside Generating Station (RGS) in Bettendorf, lowa. MidAmerican Energy
Company (MEC) requested Terracon Consultants, Inc. (Terracon) conduct limited analyses of
global stability of the earth embankments that surround the ash pond. Terracon understands
this report will be provided to the EPA consultants to assist with their audit. Terracon conducted
a subsurface exploration to obtain data concerning subsurface conditions for use in performing
the requested limited global stability analyses of selected Ash Containment Pond embankments
located at RGS. Three (3) borings (B-1 through B-3) were completed to depths of approximately
132 to 23% feet below the existing ground surface. Boring locations are shown on the Location
Diagram in Appendix A. Laboratory tests were performed on the samples recovered from the

borings.

This report presents the findings of the subsurface exploration and provides the results of our
limited slope stability analyses. An abbreviated summary of findings, results, and
recommendations are presented below. This report must be read in its entirety for a
comprehensive understanding of our analyses and the limitations of this report.

For this study, slope geometry was taken from survey cross sections supplied by HGM
Associates, Inc. (HGM), and material strength properties were estimated from available
laboratory testing conducted on a limited number of samples obtained from the
exploratory borings. Subsurface geometry was based on conditions encountered at
borings conducted along the crest of embankments. Piezometric surfaces were inferred
based on elevations of static water surface levels in the ponds provided by HGM and
short term water levels recorded at borings.

]

= Stability analyses were performed for the north pond section using the computer program
Slide V5.0. Analyses searched for circular failure arcs on the upstream and downstream
slope for the Steady Stage Seepage condition at the maximum pool elevations, and the
phreatic lines within the levees were estimated for the model. According to the USGS, the
peak ground acceleration is less than 0.10g for the 100-year earthquake at this site.
Therefore, no seismic evaluation is required (EC 1110-2-8067 Paragraph 9h.6).

The stability analysis results were compared with US Army Corps of Engineers (USACE)
minimum requirements for earthen levees contained in Table 6.1b from USACE EM 1110-
2-1913. Models of all analyzed embankment sections exhibit factors of safety greater than
or equal to 1.4 for the steady state seepage conditions. The results are summarized in a
table in Section 4.4 of this report.

£
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& Global stability of pond embankment slopes is dependent upon the specific subsurface
conditions at the base of the embankment slopes. Without boring data at the toes of the
embankments, conditions from the borings were used for the embankment toe; however,
subsurface conditions could vary. Models do not reflect variations in stratigraphy or
shear strength that may occur across an embankment cross-section.

Rellebie = Responsive g Convenient & Innovative i



GEOTECHNICAL ENGINEERING REPORT
PRELIMINARY OPINIONS OF GLOBAL STABILITY
NORTH ASH CONTAINMENT POND EMBANKMENTS
RIVERSIDE GENERATING STATION
BETTENDORF, IOWA

Terracon Project No. 07105081
October 22, 2010

1.0 INTRODUCTION

Consultants to the EPA are currently conducting an audit of the north ash containment pond
located at the Riverside Generating Station (RGS) in Bettendorf, lowa. MidAmerican Energy
Company (MEC) requested Terracon Consultants, inc. (Terracon) conduct limited analyses of
global stability of the earth embankments that surround the ash pond. Terracon understands
this report will be provided to the EPA consultants to assist with their audit. Terracon conducted
a limited subsurface exploration to obtain data concerning subsurface conditions for our use in
performing the requested cursory global stability analyses of selected Ash Containment Pond
embankments located at RGS. Three (3) borings (B-1 through B-3) were completed to depths of
approximately 13%z to 23 feet below the existing ground surface. Logs of the borings along with a
Boring Location Sketch are included in Appendix A of this report.

This study was performed in general accordance with our proposal number P07100280 dated
September 27, 2010. '

2.0 PROJECT INFORMATION

2.1  Project Description

Description

Background Consultants to the EPA are currently conducting an audit of the

north ash containment pond located at the Riverside Generating

Station (RGS) in Bettendorf, lowa. MidAmerican Energy Company

(MEC) requested Terracon conduct cursory analyses of slope

stability of the levees surrounding the ash ponds. MEC will provide
our report to the EPA consultant.

Religble « Responsive & Convenlent & Innovative 1
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Description

Limitations of this Study

Terracon performed a limited evaluation of the slope stability of the
existing levees surrounding the north ash containment pond at the
RGS facility. Due to the limited scope of exploration and short time
period allowed for these analyses, this study is not comprehensive,
nor intended to meet any specific regulatory guidelines, but rather a
preliminary study. Opinions of global stability are based on
simplified models developed as described in this report. Rigorous
analyses of embankment stability will require performance of
additional exploratory borings and laboratory tests, and should
include analyses of underseepage. ‘

Additional Information

On September 23 and 24, 2010, representatives of Terracon and
MEC met at the site. Locations of the embankments/levees were
selected and boring locations staked based on visual observations
of current conditions. HGM provided survey cross-sections of the
levees, extending into the pond area and beyond the toe on the
opposite side from the pond.

2.2  Site Location and Description

Item

Description

L.ocation

The north ash containment pond is located north of the Riverside
main plant structure in Bettendorf, lowa.

Pond Descriptions

Terracon understands that the ponds at RGS are utilized primarily
for bottom ash disposal which is deposited in the ponds in a wet
condition (sluiced). Terracon understands that the RGS has been
in operation since the early 1800's and uses eastern/Midwest coal.
It is believed that the pond is used for containment of top and
bottom ash. The north pond was heavily vegetated to the extent
that the condition of both embankment slopes could not be easily
observed. We understand that both embankments and levees are

maintained by MEC.
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Tlerracon

3.0 SUBSURFACE CONDITIONS

3.1 Typical Profile

Borings were conducted from the levee crest. Subsurface conditions encountered at the borings
are described below:

Description

Approximate Depth to
Bottom of Stratum

Material Encountered

Consistency/Density

Stratum 1
(Embankment Filf)

8 to 10 feet

clay with varying sand
content

N/A

fine to medium sand with

f ! 21% f t Boring 1
SX;] ts;}ni) < feeta 0,” 9 gravel, clayey sand with medium dense
(Allu 13 feet at Boring 2 gravel (SP. SC)
Stratum 32 silty clay with weathered : .
{Residual Soil) 15 feet gravel (CL/ML) medium stiff
3
Stgg&;’ 13¥2 t0 23 feet weathered limestone NA

"present at Borings 1 and 2
?present at Boring 3
*extended to the termination depth of the borings

3.2 Water Level Observations

The boreholes were observed while drilling for the presence and level of groundwater. The water
levels observed are noted on the attached boring logs, and are summarized below. Subsurface
water levels could not be determined since water or drilling slurry was used to advance the
boreholes. The boreholes were grouted after drilling using a cement-bentonite mixture. A
relatively long period of time is necessary for a groundwater level to develop and stabilize in a
borehole. Longer term monitoring in cased holes or piezometers would be required for a more
accurate evaluation of the groundwater conditions.

Observed Water Depth (ft)’
Boring Number While Drilling After Drilling
1 10 18
2 none 14%%
3 : none ' none

" Below existing grade

Fluctuations of the water levels will occur due to fluctuations in the water level of the Mississippi
River, the ash pond, seasonal variations in the amount of rainfall and runoff, and other factors
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FraCon

not evident at the time the borings were performed. Subsurface water levels during construction
or at other times in the life of the structure will be higher or lower than the levels indicated in the
boring logs. Perched water conditions can also develop overlying clay layers. The possibility of
groundwater level fluctuations and development. of perched water conditions should be
considered when developing the design and construction plans for the project.

4.0 GLOBAL STABILITY OF ASH POND EMBANKMENTS

4.1 Mechanics of Slope Stability
In slope stability analyses, the Factor of Safety is considered to be the sum of resisting forces
(those forces which resist movement) divided by the sum of driving forces (those forces which
promote movement). Therefore, for a slope to be stable, the resisting forces must be greater
than the driving forces and their ratio, or Factor of Safety, must be greater than 1. The
acceptable factor of safety for any particular slope depends upon many factors. Consequences
of slope failure are one factor. The extent to which subsurface material properties and
gecmetry are known is another very important factor.

Movements related to instability can occur rapidly or slowly. Analyses techniques are based on
principles of mechanics. Input parameters include slope geometry, material strength, presence
and orientation of discrete subsurface layers and water (piezometric) pressure.

For this study, slope geometry was taken from survey cross sections supplied by HGM, material
strength properties were estimated from available laboratory test data obtained by testing
samples obtained from the limited number of exploratory borings. Subsurface geometry was
based on conditions encountered at borings conducted along the crest of embankments.
Piezometric surfaces were estimated based on elevations of static water surface levels in the
ponds provided by HGM and short term water levels recorded at borings,

4.2 Selection of Embankment Sections for Analysis

Survey cross sections of the existing embankments at distinct locations were provided by HGM.
Terracon selected one (1) of the provided cross sections for slope stability. Sections J was
modeled.

4.3  Subsurface Profile and Shear Strength Parameters

Data obtained from our exploratory borings, the topographical survey of the site, and laboratory
tests, were used to constitute the slope models for performing global stability analyses of the
existing embankments.

Borings were performed at the crest of the levees. The subsurface profiles for the analysis
models were interpreted and extrapolated from the nearest boring. Since borings were only
performed at the crest of the existing levees and no information was available regarding the
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conditions at the toe of the embankments, we considered that stratum elevations encountered
at the borings or cone soundings represented a relatively level contact between strata.

The slope stability analyses utilized cohesion and friction angle values determined primarily
from correlations with data from index tests performed on the samples recovered from borings
and experience with similar soils. The shear strength parameters used in our analyses are
summarized below;

Myaterial Saturated Unit Effective Friction Effective

, Weight (pcf) Angle (degrees) Cohesion (psf)
Clay Fill ' 130 15 250
Residual Soils 120 25 0
Weathered Limestone 135 40 0

4.4 Results of Analyses

Stability analyses were performed for the north pond section using the computer program Slide
V3.0. Analyses searched for circular failure arcs on the upstream and downstream slope for the
Steady Stage Seepage condition at the maximum pool elevations, and the phreatic lines within the
levees were estimated for the model. According to the USGS, the peak ground acceleration is less
than 0.10g for the 100-year earthquake at this site. Therefore, no seismic evaluation is required
(EC 1110-2-6067 Paragraph Sh.6).

- Estimated Factor of Safety Obtained from Analysis |

~ Steady State Seepage
e e »Reqd’i'redMinimyun:n' o B
Section® - '. . | FactorofSafety® | - - Upstream = | ' Downstream -
J 1.4 2.0 1.6

1. Reported factors of safety are for deep seated circular “failure’ surfaces that emerge near the
levee crest. Computed factors of safety for shallow circular “failure” surfaces near the toe of
the levee may be smaller.

2. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.

3. Reference: Table 6.1b from EM 1110-2-1913

Based on these limited analyses, the analyzed embankment section exhibits factors of safety
greater than 1.4. Graphical results of the slope stability analyses for all cases are in Appendix D.

Global stability of pond embankment slopes is dependent upon subsurface conditions at the
base of the embankment slopes. Without boring data at the toes of the embankments,
conditions at the toe were estimated from the crest borings. Our models do not reflect
variations in stratigraphy or shear strength that typically occurs across an embankment section.
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5.0 GENERAL COMMERNTS

The limited global stability analyses presented in this report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in
this report. The models for global stability analysis were developed using survey data provided
by others. Subsurface stratigraphy for each model was extrapolated from nearby borings:
actual conditions may be different and such differences would affect the results of our analyses.
More in-depth analyses would require additional exploration and laboratory tests. This report
does not reflect variations that may occur between borings, across the site, or due to the
modifying effects of construction or weather. The nature and extent of such variations may not
become evident without further exploration.

The scope of services for this project does not inciude either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices. No warranties, either express or implied, are intended or made. Site
safety, excavation support, and dewatering requirements are the responsibility of others. In the
event that the actual embankment conditions are found to vary from the analyses models
described in this report, the analyses and opinions expressed herein shall not be considered
valid unless Terracon reviews the actual conditions and further verifies the analyses and
opinions of this report in writing.
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BORING NO. 1

N

Page 1 of 1

CLIENT
HGM Associates, Inc.

SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - North Pond
SAMPLES TESTS
o £ F
(99 coo N B E 8 =
. = : - zL
G DESCRIPTION # | €] g L = Ele 5
T © |0 D Slzo el 2 z9
@ - w8 iyl 0 S TR O
= B 193123 £S5 (28 &y| 2E
& |Approx. Surface Elev.: 576 ft G |3z |Fl& |68 |20|68] 56
FILL. CLAY WITH VARYING SAND — PA
CONTENT ] 1 |ST| 16 10 *6000
Brown and Gray —
- 2 |ST| 23 720 9000
- PA
- 3 1ST| 24 18 | 107 | 7230
568 -
FINE TO MEDIUM SAND WITH GRAVEL —SP| 4 STy 16 17
(ALLUVIUN) 7 PA
Brown ¥ 10—
Medium Dense -
Mixed with severely weathered gravel — 8P| 5 188|118 17 | 19
below about 13 feet 151
— PA
h 4 -
—~SP| 6 88|16 15 | 27
20— PA
554.5 7]
WEATHERED LIMESTONE*** -
T Light Gray -
71235 552.5
%. BOTTOM OF BORING 7 1SS 1 [50/1"] 13
E **Classification of rock materials has been
5 estimated from disturbed samples. Core
5 samples and petrographic analysis may
g reveal other rock types.
&l
2
5
s
2
z
2
% The stratification lines represent the approximate boundary lines *Pocket Penetrometer
ol between soil and rock types: in-sity, the transition may be gradual. "*CME 140 Ib. SPT automatic hammer
% WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-28-10
B WL < 10 wD Y 18 AB BORING COMPLETED 9-28-10
of wi ¥ A E rr acon RIG 550 | FOREMAN ~ SS
H
SAWL : APPROVED VER JOB#  07105081)

Exhibit A-2



Light Gray

samples.

reveal other rock types.

BOTTOM OF BORING

**Soil descriptions are based on the
driller’s field classification of disturbed

***Classification of rock materials has been
estimated from disturbed samples. Core
samples and petrographic analysis may
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BORING NO. 2 Page 1 of 1
CLIENT
HGM Associates, Inc,
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - North Pond
SAMPLES TESTS
d : b
8 8 s =5 | B2
- . = P R =z X
b DESCRIPTION £ | € y Bl E ElE hH
I r |9 u > lzw x| 2 z=
o8 o 5] aa] Wi Q V=< L = Qi
2 5 19|38 2155 258|528
& |Approx. Surface Elev.: 575 ft a8 |3lz|Ffla 6@ 20|08 55
FILL, CLAY WITH VARYING SAND — PA
CONTENT . ¥
Dark Brown and Brown — 1|ST| 18 18 9000
— 2 |8T| 15 16 *8000
R PA
- 3 [8T| 14 16 | 116 | 6700
— 4 18T 19 23 | 110 | 3570
565 10 .
CLAYEY SAND HG — PA
(ALLUVIUM)* -
Brown _
Vs 562 -
[ 1135  WEATHERED LIMESTONE** o615
5SS T 2 (80727716

.
Gl
5
2
£
=
&
g)
g
g
2
_8_[ The stratification lines represent the approximate boundary lines *Pocket Penetrometer
o} between soil and rock types: in-situ, the transition may be gradugl. *CME 140 Ib. SPT autornatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-28-10
il WL ¥ Y 145 AB BORING COMPLETED 9-28-10
v Y ermacon - sBo[FOREMAN 85
S WL APPROVED VER|JOB# 07105081
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BORING NO. 3

N

Page 1 of 1
CLIENT
HGM Associates, inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - North Pond
SAMPLES TESTS
] : ‘B
g g S| =g | B2
; =3 x & - =
O DESCRIPTION € S| g mlr = Ele g
i £ | @] W >Slzw x| 2 ZZ
= = wl@© |yl 0 T2 (WE P o
= 5 1913|8868 58 /&5| 2F
& |Approx. Surface Elev,: 575 ft & |31z |Fl2 |68 |23|68) 56
FILL, CLAY WITH VARYING SAND - PA
CONTENT 7 [sT| 24 12 *4000
Brown and Gray —
- 2 |ST| 24 16 | 112 | 6240
- A
. 3 (8T 24 21 *4000
. 4 1ST| 15 18 | 110 | *7000
10 565 10 -
% SILTY CLAY WITH WEATHERED - PA
%7 GRAVEL (RESIDUAL) -
’ Brown ]
2 Medium Stiff ]
vz - CL| 5 {8818 18 *1500
15 560f (5 LML
l WEATHERED LIMESTONE*** — PA
I : Light Gray -
I —
18,5 556.5]
BOTTOM OF BORING B SST 1450727 28
***Classification of rock materials has been
estimated from disturbed samples. Core
samples and petrographic analysis may
reveal other rock types.
<
|
o
3
§
2
&l
&
5
o

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
HCME 140 Ib. SPT automatic hammer

BOREHOLE 99 BORING LOGS NORTH PONI

WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-28-10
WL & ¥ BORING COMPLETED $-28-10
wL ¥ ¥ TrEFrach RIG 550 |[FOREMAN  SS
LWL ‘ APPROVED VER!JOB# 07105081
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Field Exploration Description

The borings were performed at the locations selected by Terracon and MEC as shown on the
attached Boring Location Sketch (Exhibit A-1). Ground surface elevations indicated on the boring
logs are approximate and have been rounded to the nearest foot. The elevations were estimated
from the levee cross sections provided by HGM Associates, Inc. The elevations of the soil borings
should be considered accurate only to the degree implied by the means and methods used to

define them.

The borings were advanced with a track-mounted drilling rig utilizing continuous flight hollow-
stem augers to advance the boreholes. Representative soil samples were obtained using both
thin-walled tube and split-barrel sampling procedures. In the thin-walled tube sampling
procedure, a thin-walled, seamless steel tube with a sharp cutting edge is hydraulically pushed into
the ground to obtain samples of cohesive and moderately cohesive soils. In the split-barrel
sampling procedure, a standard 2-inch (outside diameter) split-barrel sampling spoon is driven
into the ground with a 140-pound Central Mine Equipment (CME) automatic SPT hammer falling
a distance of 30 inches. The number of biows required to advance the sampling spoon the last
12 inches of a normal 18-inch penetration is recorded as the Standard Penetration Test (SPT)
resistance value and are provided on the boring logs at their depths of occurrence. The blow
counts, also referred to as SPT N-values are used to help estimate the relative density of
granular soil and the consistency of cohesive soils. The samples were tfransported to our
laboratory for testing and classification. The boreholes were grouted with a cement-bentonite

slurry.

The drill crew prepared a field log for each boring. Each log included visual classifications of the
materials encountered during drilling as well as the driller's interpretation of the subsurface
conditions between samples. The boring logs included with this report represent an interpretation
of the field logs and include modifications based on laboratory observation and tests of the

samples.
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Laboratory Testing

The samples obtained from the borings were tested in our laboratory to determine their water
contents. Dry densities were obtained and unconfined compressive strength tests were
performed on selected tube samples. A pocket penetrometer was used to help estimate the
approximate unconfined compressive strength of some cohesive samples. The pocket
penetrometer provides a better estimate of soil consistency than visual examination alone. The

laboratory test results are presented on the boring logs.

The soil samples were classified in the laboratory based on visual observation, texture and
-plasticity. The soil descriptions and estimated group symbols presented on the boring logs for
native soils are in general accordance with the Unified Soil Classification System (USCS) and
the attached General Notes. A summary of the USCS is also attached.
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GENERAL NOTES

DRILLING & SAMPLING SYMBOLS:

S8: Split Spoon ~ 1% LD, 2" ©.0., unless otherwise notad Hs: Hollow Stem Auger

ST: Thin-Walled Tube - 3" O.D., unless otherwise noted PA: Power Auger

RS: Ring Sampler - 2.42" 1.D., 3" 0.D., unless otherwise noted HA: Hand Auger

DB: Diamond Bit Coring - 4", N, B RB: Rock Bit

BS: Bulk Sample or Auger Sample WB:  Wash Boring or Mud Rotary

The number of blows required to advance a standard 2-inch 0.D. split-spoon sampler (S8) the last 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the "Standard Penetration” or "N-value".

WATER LEVEL MEASUREMENT SYMBOLS:

WL:  Water Level WS: While Sampling N/E:  Not Encountered
WCI:  Wet Cave in WD While Drilling

DCl: Dry Cavein BCR: Before Casing Removal

AB: After Boring ACR: After Casing Removal

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater leveis at other
times and other locations across the site could vary. In pervious soils, the indicated levels may reflect the location of groundwater.
In low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils
have more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand.
Fine Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are
plastic, and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may
be added according to the relative proportions based on grain size. in addition to gradation, coarse-grained soils are defined on the
basis of their in-place relative density and fine-grained soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SOILS RELATIVE DENSITY OF COARSE-GRAINED SOILS
Unconfined tandard Penetration Standard Penetration .
Compressive : or N-value (S8} Consistency or N-value (S8} quss;gvmvspl,g; (RS) Relative Density
Strength, Qu, psf Blows/Ft, Blows/Ft. —
< 500 0-1 Very Soft 0-3 0-6 Very Loose
500 - 1,000 2-4 Soft 4-9 7-18 Loose
1,001 - 2,000 4-8 Medium Stiff 10-29 19-58 Medium Dense
2,001 — 4,000 8-15 Stiff 3049 59-98 Dense
4,001 - 8,000 15-30 Very Stiff > 50 > 09 Very Dense
8,000+ > 30 Hard
RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY
Descriptive Term(s) of other Percent of Maijor Component . ,
. : Particle Size
Constituents Dry Weight of Sample
Trace <15 Boulders Over 12 in. (300mm)
With 15~29 Cobbles 12 in. to 3 in. (300mm to 75 mm)
Modifier > 30 Gravel 3 in. to #4 sieve (75mm to 4.75 mm)
Sand #4 to #200 sieve (4.75mm to 0.075mm)
Silt or Clay Passing #200 Sieve (0.075mm)
RELATIVE PROPORTIONS OF FINES PLASTICITY DESCRIPTION
Descriptive Term(s) of other Percent of Term Plasficity
Constituents Dry Weight — Index
Trace <5 Non-plastic 0
With 512 Low 1-10
Modifiers > 12 Medium 11-30

High > 30 C-1
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GENERAL NOTES

Sedimentary Rock Classification

DESCRIPTIVE ROCK CLASSIFICATION:

LIMESTONE

DOLOMITE

c

S

HERT

HALE

SANDSTONE

CONGLOMERATE

Sedimentary rocks are composed of cemented clay, silt and sand sized particles.

The most common minerals are clay, guartz and calcite. Rock composed primarily of calcite
is called limestone,; rock of sand size grains is called sandstone, and rock of clay and siit size
grains is called mudstone or claystone, silistone, or shale. Modifiers such as shaly, sandy,
dolomitic, calcareous, carbonaceous, etc. are used {0 describe various constituents.

Examples: sandy shale; calcareous sandstone.

Light to dark colored, crystalline to fine-grained texture, composed of CaCos, reacts readily
with HCI. ’

Light to dark colored, crystalline to fine-grained texture, composed of CaMg(COs),, harder
than limestone, reacts with HC! when powdered.

Light to dark colored, very fine-grained texture, composed of micro-crystalline quartz, (Si0z),
brittle, breaks into angular fragments, will scratch glass.

Very fine-grained texture, composed of consolidated silt or clay, bedded in thin layers. The
unlaminated equivalent is frequently referred to as siltstone, claystone or mudstone.

Usually light colored, coarse to fine texture, composed of cemented sand size grains of
quartz, feldspar, etc. Cement usually is silica but may be such minerals as calcite, iron-oxide,
or some other carbonate. ‘

Rounded rock fragments of variable mineralogy varying in size from near sand to boulder size
but usually pebble to cobble size (14 inch to 6 inches). Cemented together with various
cementing agents. Breccia is similar but composed of angular, fractured rock particles

cemented together.

DEGREE OF WEATHERING:

S

LIGHT

MODERATE

H

IGH

Slight decomposition of parent material on joints. May be color change.
Some decomposition and color change throughout.

Rock highly decomposed, may be exiremely broken.

Classification of rock materials has been estimated from disturbed samples.

Core samples and petrographic analysis may reveal other rock types.

o
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soil Classification

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests® Group B
; d ) : Group Name
: . . : B . Symbol § )
Gravels: Clean Gravels: Cuzdand1<Cc<3F GW | Well-graded gravel”
More than 50% of Less than 5% fines®  |Cu<4 andior 1> Ce» 3° GP | Poorly graded gravel”
) ;Zi;s; retained on Gravels with Fines: | Fines classify as ML or MH GM | Silty gravel™>"
Coarse Grained Sofls: No. 4 sieve More than 12% fines © [Fines classify as CL or CH GC ! Clayey gravel ™"
More than 50% retained : - TRE dod eand!
on No. 200 sieve Sands: Clean Sands: I Cuz6and1<Ccg3 SW | Well-graded san
50% or more of coarse , Less than 5% fines Cu<6andlori>Cc>3Ft SP | Poorly graded sand’
fraction passes Sands with Fines: Fines classify as ML or MH SM | Silty sand ®™
No. 4 sieve More than 12% fines® | Fines Classify as CL or CH SC | Clayey sand *™
) Pl > 7 and plots on or above “A” line*’ CL !Leanclay™™
) Inorganic: WA e d LM
Silts and Clays: Pl < 4 or plots below "A" line ML st
. ‘ Liguid imit less than 80 Liquid limit - oven dried 075 oL .Organicclay LM
gg;f"G‘”a‘““‘ Soils: " ganic: Liquid limit - not dried < Organic it =40
asses the
¢ Of MOIE passes Pl plots on or above "A" line CH  [Fat clay®™™
No. 200 sieve inorganic: p KW
Silts and Clays: Pl plots below "A” line MH | Elastic Silt™
Liquid fimit 50 ormore | Liquid limit - oven dried Organic clay *-*
i Organic: .q e - <0.75 OH g " yKLMQ
i Liguid limit - not dried Organic silt ™"
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat

4 Based on the material passing the 3-in. (75-mm) sieve

B |f field sample contained cobbles or boulders, or both, add "with cobbles

<

F

or boulders, or both” to group name.

Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded
gravel with sitt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

Sands with 5 to 12% fines require dual symbols: SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay

(D)’
D‘IO X DGO

Cuy= Dso/Dm Cc=

If soil contains 2 15% sand, add "with sand" to group name.
© 1f fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

to group name.
"gravelly” to group name.
° Pl < 4 or plots below "A” line.

P Pl plots on or above *A” line.
2 Pl plots below "A” line.

M Pl > 4 and plots on or above "A” line.

" It fines are organic, add “with organic fines" to group name.

" |f soil contains 2 15% gravel, add "with gravel” to group name.

Y If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.

X If soil contains 15 to 28% plus No. 200, add "with sand” or "with
gravel,” whichever is predominant.

b 1f soil contains 2 30% plus No. 200 predominantly sand, add "sandy’

0l

M If soil contains = 30% plus No. 200, predominantly gravel, add

60 1 H i I i 7
: For classification of fine-grained - i
. soils and fine-grained fraction - :
50 - of coarse-grained solls - \53@, e \.}(\e
P { Equation of "A" - line N o
123 | Horizontal at Pl=4 1o LL=25.5, o
> 40 - then PI=073 (LL-20) [ WESC ;
e} i Equation of "U" - line [ |
£ . Vertival at LL=16 to Pi=7, b ;
> 30 then Pl=0.8(LL-B) J $c
" ; , f o
S | o
e : i o :
2 2 e OV : i
P i H
S s f MH or OH | ,
10 7 - = s :
B e ¥ g :
gl Gl ML 0 ML orOL
Y ! i ; :
G 10 16 20 a0 40 50 &0 70 80 80 100

LIQUID LIMIT (LL)

10
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October 27, 2010

HGM Assocciates, Inc
640 5" Avenue
Council Bluffs, lowa 51502

Attention: Mr. Terry Smith, P.E.

Re: Geotechnical Engineering Report
Preliminary Opinions of Global Stability
South Ash Containment Pond Embankments
Riverside Generating Station
Bettendorf, lowa
Terracon Project No. 07105081

Dear Mr. Smith:

Terracon Consultants, Inc. (Terracon) conducted a limited subsurface exploration to obtain data
concerning subsurface conditions for our use in performing limited global stability analyses of
selected Ash Containment Pond embankments at the Riverside Generating Station (RGS) as
described in our Proposal P07100280 dated September 27, 2010 and our Supplement to
Agreement for Services dated October 11, 2010. This report presents the findings of the
subsurface exploration and provides the results of our limited slope stability analyses. The
limited scope of exploration and analyses is considered cursory and is not intended to meet any
particular regulatory guidelines, but rather to provide preliminary opinions regarding global
stability.

We appreciate the opportunity to provide the limited geotechnical consulting services for this
project and are prepared to provide additional analyses as recommended in this report. Please
contact us if you have any questions regarding this report.

Sincerely,

Terracon Consultants, inc.

\/auj:g{%upnow, P.E. W. Ken Beck, P.E.
!

owa No. 19259 lowa No. 10684

VERMWKB/N:\Projects\2010107105081/07105081 Supplemental Report.doc

Attachments

Terracon Consultants, Inc. 15080 A Circle Omaha, Nebraska 68144
P [402] 330 2202 F [402] 330 7608  terracon.com
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EXECUTIVE SUMMARY

Consultants to the EPA are currently conducting an audit of the south ash containment pond
located at the Riverside Generating Station (RGS) in Bettendorf, lowa. MidAmerican Energy
Company (MEC) requested Terracon Consultants, Inc. (Terracon) conduct limited analyses of
global stability of the earth embankments that surround the ash pond. Terracon understands
this report will be provided to the EPA consultants to assist with their audit. Terracon conducted
a subsurface exploration to obtain data concerning subsurface conditions for use in performing
the requested limited global stability analyses of selected Ash Containment Pond embankments
located at RGS. Four (4) borings (B-4 through B-7) were completed to depths of approximately
282 feet below the existing ground surface. Cone Penetrometer Test (CPT) soundings and Vane
Shear Tests (VST) were conducted to supplement the borings; however the cone could not
penetrate through fill layers at Boring 4. Boring locations are shown on the Location Diagram in
Appendix A. Laboratory tests were performed on the samples recovered from the borings.

This report presents the findings of the subsurface exploration and provides the results of our
limited slope stability analyses. An abbreviated summary of findings, results, and
recommendations are presented below. This report must be read in its entirety for a
comprehensive understanding of our analyses and the limitations of this report.

B For this study, slope geometry was taken from survey cross sections supplied by HGM
Associates, Inc. (HGM), and material strength properties were estimated from available
laboratory testing conducted on a limited number of samples obtained from the
exploratory borings and the in-situ CPT and VST testing. Subsurface geometry was
based on conditions encountered at borings conducted along the crest of embankments.
Piezometric surfaces were inferred based on elevations of static water surface levels in
the pond provided by HGM, short term water levels recorded at borings, and the
Mississippi River stage.

5 Stability analyses were performed for the south pond section using the computer program
Slide V5.0. Analyses searched for circular failure arcs on the upstream and downstream
slope for the Steady Stage Seepage (effective stress) condition at the maximum pool
elevations, and the phreatic lines within the levees were estimated for the model.
According to the USGS, the peak ground acceleration is less than 0.10g for the 100-year
earthquake at this site. Therefore, no seismic evaluation is required (EC 1110-2-6067

Paragraph 8h.8).

& The stability analysis results were compared with US Army Corps of Engineers (USACE)
minimum requirements for earthen levees contained in Table 6.1b from USACE EM 1110-
2-1913. Models of the two analyzed embankment sections exhibit factors of less than 1.4
for the steady state seepage conditions. The presence of random zones of more dense or
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gravelly layers within the embankment soils may potentially increase the stability of the
embankment above that estimated in our analysis; however, a more rigorous exploration
and analysis would be required to evaluate this potential. The results are summarized in a
table in Section 4.4 of this report. We recommend that further analyses be conducted to
further evaluate the stability and to determine what remedial measures may be necessary
to improve the Factor of Safety.

= The analyses were based on the two borings in which the soils exhibited the weakest
consistencies. Analyses of the other locations explored are anticipated to indicate higher
factors of safety. Global stability of pond embankment siopes is dependent upon the
specific subsurface conditions at the base of the embankment slopes. Without boring
data at the toes of the embankments, conditions from the borings were used for the
embankment toe; however, subsurface conditions could vary. Models do not reflect
variations in stratigraphy or shear strength that may occur across an embankment cross-
section.
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GEOTECHNICAL ENGINEERING REPORT
PRELIMINARY OPINIONS OF GLOBAL STABILITY
SOUTH ASH CONTAINMENT POND EMBANKMENTS
RIVERSIDE GENERATING STATION
BETTENDORF, IOWA

Terracon Project No. 07105081
October 27, 2010

1.0 INTRODUCTION

Consultants to the EPA are currently conducting an audit of the south ash containment pond
located at the Riverside Generating Station (RGS) in Bettendorf, lowa. MidAmerican Energy
Company (MEC) requested Terracon Consultants, Inc. (Terracon) conduct limited analyses of
global stability of the earth embankments that surround the ash pond. Terracon understands
this report will be provided to the EPA consultants to assist with their audit. Terracon conducted
a limited subsurface exploration to obtain data concerning subsurface conditions for our use in
performing the requested cursory global stability analyses of selected Ash Containment Pond
embankments located at RGS. Four (4) borings (B-4 through B-7) were completed to depths of
approximately 28% feet below the existing ground surface. Cone Penetrometer Test (CPT)
soundings and Vane Shear Tests (VST) were conducted to supplement the borings; however the
cone could not penetrate through fill layers at Boring 4. Logs of the borings along with a Boring
Location Sketch are included in Appendix A of this report.

This study was performed in general accordance with our proposal (Terracon No. P07100280)
dated September 27 and our Supplement to Agreement for Services dated October 11, 2010.

2.0 PROJECT INFORMATION

2.1 Project Description

Description

Background Consultants {o the EPA are currently conducting an audit of the
south ash containment pond located at the Riverside Generating
Station (RGS) in Bettendorf, lowa. MidAmerican Energy Company
(MEC) requested Terracon conduct cursory analyses of slope
stability of the levees surrounding the ash ponds. MEC will provide
our report to the EPA consultant.

PR T B e i . R T T
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Description

Limitations of this Study Terracon performed a limited evaluation of the slope stability of the
existing levees surrounding the south ash containment pond at the
RGS facility. Due to the limited scope of exploration and short time
period allowed for these analyses, this study is not comprehensive,
nor intended to meet any specific regulatory guidelines, but rather a
preliminary study.  Opinions of global stability are based on
simplified models developed as described in this report. Rigorous
analyses of embankment stability will require performance of
additional exploration and laboratory tests, and should include
analyses of underseepage. '

Additional Information On September 23 and 24, 2010, representatives of Terracon and
MEC met at the site. Locations of the embankments/levees were
selected and boring locations staked based on visual observations
of current conditions. HGM provided survey cross-sections of the
levees, extending into the pond area and beyond the toe on the
opposite side from the pond.

2.2  Site Location and Description

Codtem " Description

The south ash containment pond is located south of the Riverside

Location X .
oca main plant structure in Bettendorf, lowa.

Terracon understands that the ponds at RGS are utilized primarily
for bottom ash disposal which is deposited in the ponds in a wet
condition (sluiced). Terracon understands that the RGS has been
in operation since the early 1900's and uses western sub-
bituminous coal. It is believed that the pond is used for
containment of bottom ash. The south pond is surrounded on three
sides by an embankment/levee that extends into the river. Based
on our field observations, the south pond appeared to be
essentially free of vegetation on the river side and in reasonable
good condition with no apparent visible erosion channels or vector
issues. However, the pond side of the embankment was vegetated
; and could not be observed for obvious indications of erosion or
vector issues. We understand that both embankments and levees
are maintained by MEC,

Pond Descriptions

Reliable & Responsive & Convenient & Innovative ; 2
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3.0 SUBSURFACE CONDITIONS

3.1 Typical Profile

Borings were conducted from the levee crest. Subsurface conditions encountered at the borings
are described below:

L. Approximate Depth to " , . .
Description Bottom of Stratum Material Encountgred ; ‘Con3|stency/DenS|ty
Stratum 1 varying concentrations of
(Embankment Fill) 2610 27 feet clay, silt, sand, and gravel N/A
1
StEaRtgx)Z 28 feet weathered limestone NA

"extended to the termination depth of the borings

3.2  Water Level Observations

The boreholes were observed while drilling for the presence and level of groundwater. The water
levels observed are noted on the attached boring logs, and are summarized below. The boreholes
were grouted after drilling using a cement-bentonite mixture. A relatively long period of time is
necessary for water levels to develop and stabilize in a borehole. Longer term monitoring in
cased holes or piezometers would be required for a more accurate evaluation of the

groundwater conditions.

, , ~ Observed Water Dépth ()"
Boring Number While Drilling

4 14
5 18
6 | 16
7 11

" Below existing grade

Fluctuations of the water levels will occur due to fluctuations in the water level of the Mississippi
River, the ash pond, seasonal variations in the amount of rainfall and runoff, and other factors
not evident at the time the borings were performed. Subsurface water levels during construction
or at other times in the life of the structure will be higher or lower than the levels indicated in the
boring logs. Perched water conditions can also develop overlying clay layers. The possibility of
groundwater level fluctuations and development of perched water conditions should be
considered when developing the design and construction plans for the project.

b 3 H Fa . Tosem wn £ g M Py 2, e
Relizbie & Responsive & Convenient = Innovative 3



Geotechnical Engineering Report
RGS South Ash Containment Pond Embankments = Bettendorf, lowa
October 27, 2010 « Terracon Project No. 07105081

4.0 GLOBAL STABILITY OF ASH POND EMBANKMENTS

4.1 Mechanics of Slope Stability

In slope stability analyses, the Factor of Safety is considered to be the sum of resisting forces
(those forces which resist movement) divided by the sum of driving forces (those forces which
promote movement). Therefore, for a slope to be stable, the resisting forces must be greater
than the driving forces and their ratio, or Factor of Safety, must be greater than 1. The
acceptable factor of safety for any particular slope depends upon many factors. Consequences
of slope failure are one factor. The extent to which subsurface material properties and

geomelry are known is another very important factor.

Movements related to instability can occur rapidly or slowly. Analyses techniques are based on
principles of mechanics. Input parameters include slope geometry, material strength, presence
and orientation of discrete subsurface layers and water (piezometric) pressure.

For this study, slope geometry was taken from survey cross sections supplied by HGM, material
strength properties were estimated from available laboratory test data obtained by testing
samples obtained from the limited number of exploratory borings and the CPT and VST testing.
Subsurface geometry was based on conditions encountered at borings conducted along the
crest of embankments. Piezometric surfaces were estimated based on elevations of static
water surface levels in the ponds provided by HGM and short term water levels recorded at

borings.

4.2.1 Selection of Embankment Sections for Analysis

Survey cross sections of the existing embankments at distinct locations were provided by HGM.
Terracon selected two (2) of the provided cross sections for slope stability. Sections A and C
were modeled, which correspond to Borings 6 and 7, which were the two borings in which the soils
exhibited the weakest consistencies.

4.3  Subsurface Profile and Shear Strength Parameters

Data obtained from our exploratory borings, the topographical survey of the site, and laboratory
tests, were used to constitute the slope models for performing global stability analyses of the
existing embankments. Our models utilized a river level of 562 feet, and pond water levels of
574 and 575 feet were used for sections A and C, respectively.

Borings, CPT, and VST tests were performed at the crest of the levees. The subsurface profiles
for the analysis models were interpreted and extrapolated from the nearest boring. Since
borings were only performed at the crest of the existing levees and no information was available
regarding the conditions at the toe of the embankments, we considered that stratum elevations
encountered at the borings or cone soundings represented a relatively level contact between
strata.

el
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The slope stability analyses utilized cohesion and friction angle values determined primarily
from correlations with data from index tests performed on the samples recovered from borings
and experience with similar soils. Although the tests indicate the soils exhibit cohesion or
apparent cohesion under undrained conditions, it is not generally appropriate under effective
stress parameters to assign very much, if any, cohesion to these soil types. Doing so would
increase the Factors of Safety. The shear strength parameters used in our analyses are
summarized below:

Material " Saturated Unit ) Effective Friction Effective
Weight (pcf) Angle (degrees) Cohesion (psf}
Sandy Silty Clay (Fill) 100 32 25
Silty Clay (Filly 100 30 0
Silty Sand (Fill) 100 32 0
Weathered Limestone 135 40 0

4.4 Results of Analyses

Stability analyses were performed for the south pond section using the computer program Slide
V5.0. Analyses searched for circular failure arcs on the upstream and downstream slope for the
Steady Stage Seepage (effective stress) condition at the maximum pool elevations, and the
phreatic lines within the levees were estimated for the model. According to the USGS, the peak
ground acceleration is less than 0.10g for the 100-year earthquake at this site. Therefore, no
seismic evaluation is required (EC 1110-2-6067 Paragraph 9h.6).

. Estimated Factoro‘f;SafetyjObtaihe"dffrdm Analysis " - L

Toone Steady State Seepage:s
I l Req'uire'dfMiynimum,' L R D N T O
o Section® - | Factor of Safety >~ | . Upstream . - .. Downstream
A 1.4 2.4 1.1
C 1.4 57 1.1

1. Reported factors of safety are for deep seated circular “failure” surfaces that emerge near the
levee crest. Computed factors of safety for shallow circular “failure” surfaces near the toe of
the levee may be smaller.

2. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.

3. Reference: Table 6.1b from EM 1110-2-1913

Models of the two analyzed embankment sections exhibit factors of less than 1.4 for the steady
state seepage conditions. The presence of random zones of more dense or gravelly layers within
the embankment soils may potentially increase the stability of the embankment above that
estimated in our analysis; however, a more rigorous exploration and analysis would be required to
evaluate this potential. We recommend that further analyses be conducted to further evaluate

Retiable o REsnengive g Lonveniantl ¢ innovaiive 5
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stability of the embankment and to determine what remedial measures may be necessary to
improve the Factor of Safety. Graphical results of the slope stability analyses for all cases are in
Appendix D.

The analyses were based on the two borings in which the soils exhibited the weakest
consistencies. Global stability of pond embankment slopes is dependent upon subsurface
conditions at the base of the embankment slopes. Without boring data at the toes of the
embankments, conditions at the toe were estimated from the crest borings. Our models do not
reflect variations in stratigraphy or shear strength that typically occurs across an embankment

section.

5.0 GENERAL COMMENTS

The limited global stability analyses presented in this report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in
this report. The models for global stability analysis were developed using survey data provided
by others. Subsurface stratigraphy for each model was extrapolated from nearby borings;
actual conditions may be different and such differences would affect the results of our analyses.
More in-depth analyses would require additional exploration and laboratory tests. This report
does not reflect variations that may occur between borings, across the site, or due to the
modifying effects of construction or weather. The nature and extent of such variations may not
become evident without further exploration.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices. No warranties, either express or implied, are intended or made. Site
safety, excavation support, and dewatering requirements are the responsibility of others. In the
event that the actual embankment conditions are found to vary from the analyses models
described in this report, the analyses and opinions expressed herein shall not be considered
valid uniess Terracon reviews the actual conditions and further verifies the analyses and
opinions of this report in writing.
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The stratification lines represent the approximate boundary fines
between soil and rock types: in-situ, the transition may be gradual.

2 N
BORING NO. 4 Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
Boring Location: River Stage SAMPLES TESTS
- : ‘3
S 3 S| =|g |82
. = & - z &
[®] DESCRIPTION & Sl % = E b = 5
T Lo N Y >lzw |x@l|2 ZzZZ
s ol 2wl Q| Y2 ldE |2 Qff
& & 183183 EQ|28|ky| 2F
O |Approx. Surface Elev,: 578 ft o |3|lzifle |6 20|88 55
FILL, SANDY LEAN CLAY - HS
Brown and Dark Brown - 1 18T 9 16 | 108 | 2700
- HS
Possible void from 2 feet to 7 feet -
5
8 570
FILL. SILT, SAND, AND GRAVEL - 2 |88 4 2 21 *1000
Dark Gray 107 is
Fine to medium gravel with stiff at -
Sample 2 B
Silty sand and gravel at Sample 3 Y - 3 (S8] 14 3 41
15 = 7
Sitly fine sand at Sample 4 = 4 188} 18 |WOH| 121
20 = s
Silty clay with sand at Sample 5 ] 5 1S5/18| 6 30
25
26 552 - HS
I ‘ WEATHERED LIMESTONE*** -
T Light Gray —
17128.5 543.5 -
Sh BOTTOM OF BORING 6 155 507271 10
&
g ***Classification of rock materials has been
5 estimated from disturbed samples. Core
2 samples and petrographic analysis may
§ reveal other rock types,
28
@‘ WOH = Sampler advanced the entire
2 sampling interval under the weight of the
a hammer and rods alone.
5
X
5
7
3
9

**CME 140 Ib. SPT automatic hammer

*Pocket Penetrometer

¢

t

WL

&

§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-28-10
i WL ¥ 14 wD ¥ BORING COMPLETED 9-29-10
of WL A A ¥ Erracan RIG 550 | FOREMAN 85
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BORING NO. 5 Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
Boring Location: River Stage SAMPLES TESTS
" - < @
5 8 -1 1 =lg | BS
; b3 & : Z=
O DESCRIPTION £ | x T IR ElE h
T L 2 A >z x| 2 Z>
& = w2y 0 = TN ) [e g7
= 518135 /8|8 |53 |58|&s| 28
& |Approx. Surface Elev.: 580 ft o |2z |Eleglomizo|ca]| Sw
FILL. SANDY SILTY CLAY, TRACE - HS
GRAVEL - 1 188118 3 30
Dark Gray - e
™1 *
~ E 2 ST 20 42 | 77 1*8000
s HS
- 3 8T| 22 26 | 89 |*9000
» — 4 sS 161 4 20 *1500
Higher gravel content below about 6 feet - HS
- 5 |8SS| 6 2 21
15 = S
18 v 562  —
FILL. SILTY FINE SAND. TRACE
Dark Gray 20 - S
-] 7 |88 18 50
28 = s
27 553 -
! WEATHERED LIMESTONE** ]
- Light Gray SRR LREE
2130 550
| BOTTOM OF BORING
— .
3 ***Classification of rock materials has been
§ estimated by the drill crew from disturbed
3 samples. Core samples and petrographic
§| analysis may reveal cther rock types.
5
2
g
£
?
L_c% The stratification lines represent the approximate boundary lines *Pocket Penetrometer
=] between soil and rock types: in-situ, the transition may be gradual. *CME 140 b, SPT automatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED g9-29-10
gl WL (¥ 18 wD X BORING COMPLETED 9-29-10
o
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L
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BORING NO. 6

'

Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
Boring Location: River Stage SAMPLES TESTS
) a £ 2
S 2 o - e
5 DESCRIPTION £ | €] » FleE) Bl | ER
= < |0 W > |zeo e 2 Zz
a B w8 w0 T jogiT]
& B 1813 8|8 |59 |58 &8s 28
& |Approx. Surface Elev.. 577 ft 8 |2 2+l |oB |20|08 5
L2555 FILL. SANDY SILTY CLAY, TRACE HS
%5 GRAVEL - 1|ST| 11 65 | 50 | 660
::::: Dark Gray —
S8 - 2 [ST| 15 85 | 47 | 440
S -
KKK 55— )
5
':‘ - 3 |S8T| 11 94 | 44 | 560
— 4 |ST| 18 27 | 93 | 370 |
10 = S
— 5 88|16 2 39 *500
g 15 - TS
High gravel content below about 18 feet - 5 TssT 8T 37 1000
20 = s
- 7 |858] 6 2 36
% 25
004 28 551 — HS
f : WEATHERED LIMESTONE** -
I Light Gray —
‘ -
I =
1 [ 130 547 30— 8 |ss 18
BOTTOM OF BORING
***Classification of rock materials has been
estimated by the drill crew from disturbed
samples. Core samples and petrographic
1 analysis may reveal other rock types.

LOGS SOUTH POND.GPJ TERRACON,GDT 10/22/1

The stratification lines represent the approximate boundary lines
between soll and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
*CME 140 Ib. SPT automatic hammer

ot

% WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
gl WL ¥ 16 wD |¥ BORING COMPLETED 9-29-10
%lWL i ¥ 1re r racnn RIG 550 |FOREMAN S8
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BORING NO. 7 Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
Boring Location: River Stage SAMPLES TESTS
d = ‘%
g g N
, = o - =
o DESCRIPTION € 18| 5 RS EikE i
I 5 @ Sizw x| 2 Z>
o, [ oy oz w Q = W | = Qi
: 518|358 55|53 k| 28
© |Approx. Surface Elev.. 576 ft 6 Dz lrklx | om {2008 Sv
FILL, SILTY SAND WITH GRAVEL = HS
Dark Gray d [ 15| 8 | 27 | a2 *500
High gravel content below about 4 feet 5 - 2lss| 8| 2 | A 1000
HS
- 3 |ST| 8 30 *1500
8 568 -
FILL, SILTY CLAY WITH SAND. TRACE HS
GRAVEL — 4 lgg| 18 WOH| 108
Dark Gray 4 10— HS
- 5 |88 10 (WOH]| 85
15 = S
- 6 [SS| 18 (\WOH| 61
20 = S
- 7 1SS/ 18] 2 60
25— s
26.5 549.5 -
! I WEATHERED LIMESTONE™ _
T Light Gray ~—
| W
S - 546 8 |8S| 0 |50/0
E BOTTOM OF BORING
-
3 ***Classification of rock materials has been
§ estimated by the drill crew from disturbed
g samples. Core samples and petrographic
;j. analysis may reveal other rock types.
g, WOH = Sampler advanced the entire
£ sampling interval under the weight of the
< hammer and rods alone.
5
3
g_ The stratification lines represent the appreximate boundary lines *Pocket Penetrometer
é between soll and rock types: in-situ, the transition may be gradual. **CME 140 Ib. SPT automatic hammer
% WATER LEVEL OBSERVATIONS, ft BORING STARTED §-29-10
gl WL (¥ 11 wp | ¥ BORING COMPLETED 9-29-10
d
- v erMmacon - 50| FOREWAN 55
WL ' APPROVED VER|JOB# (07105081
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Selected Depth(s)

CPT Datef/Time: 10/20/2010 3:13:23 PM
Location: Ash Containment Pond

Terracon
Job Number: 7105081

Operator GF Jr
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Cone Used: DSG1118
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Depth 6.100 [m]. ‘

0 5 10 15 20 25 30 3‘6 40 45 50 55 80
Angle [deg]
Shear strength = 50.86 [kPa], Max. torque = 28.72 [Nm], Rad friction = 5.60 [Nm)

Depth 6.101 [m]. Remoqlded, ‘

% 5 70 15 0 75 30 35 0 PES 50 55 &)
Angle [deg]
Shear strength = 12.94 [kPa], Max. torque = 6.32 [Nm], Rod friction = 0.44 [Nm)

Depth 7.620 [m].

30 35 0 5 50 55 80
Angle [deg]
Shear strength = 82.74 [kPa], Max. torque = 42.54 [Nm], Rod friction = 4.93 [Nm]

oulded.

Dgpth 7.621 [m]. Rem

% 5 70 15 20 %5 30 3% 0 5 55 55 60
. Angle [deg]
Shear strength = 56.52 [kPa], Max. torque = 27.02 [Nm], Rod friction = 1.33 [Nm]

lLocation Position iGround level Test ID.
Riverside Generating Station See Location Diagram 578 B-4
Projsel 1D Client Date Scale
07105081 HGM Associates, Inc 10/21/2010 1:100
Projact Pags Fig.
Cemrailing Ensineoen, & Seivaind Ash Containment Pond Embankments L 7 VET-1
7 [ R ane typs & size IFiie
Rectangular end, 10.0 x 5.0 ¢cm lowa B-4.vct

Exhibit A-13




Depth 1.520 Im].

20 25 30 5 0
Angle [deg]
Shear strength = 91.52 [kPa], Max. torque = 42.35 [Nm}, Rod friction = 0.75 [Nm}

Depth 1.522 [m].

3 20 25 30 35 20

Angle [deg]
Shear strength = 13.53 [kPa], Max. torque = 7.07 [Nim], Rod friction = 0.92 [Nm]
Location Position iGround level TestiD.
Riverside Generating Station See Location Diagram 580 B-5

Project 1D Client Cate iScale

07105081 HGM Associates, Inc. 10/21/2010 1:100
Project Page g,

Ash Containment Pond Embankments 11 VET-2

ane type & size

Rectangular end, 10.0x 5.0 cm

IFite

fowa B-5.vct
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_Depth 1.520 frm].

Angle [degd]

% 5 70 15 56 75 30 35 0 5

50 55 60

Shear strength = 140.85 [kPa], Max. torque = 85.42 [Nm], Rod friction = 1.49 [Nm]

Depth 3.050 [m]. ’ ;

70 75

Angle [deg]

% 5 10 15 20 25 30 35 20 5

50 55 60

Shear strength = 37.73 [kPa], Max. torque = 18.58 [Nm], Rod friction = 1.44 [Nm]

Depth 3.051 [m]. Remoulded.

65

70 75

1

30 3 0
Angle [deg]
Shear strength = 23.43 [kPa], Max. torque = 11.98 [Nm], Rod friction = 1.33 [Nm]

Rectangular end, 10.0x 5.0 em

Location Position iGround level est D,
Riverside Generating Station See Location Diagram 577 B8-8
Project 1D Chent Dale cale
07105081 HGM Associates, Inc. 10/21/2010 1:100
Project Page 9.
Ash Containment Pond Embankments 171 V8T-3
ane typs & size Fiie

lowa B-6.vct
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s

Depth 4,880 [m].

30 e e e e e e e
y—é« 25 e - -
T I T - - - -
@
§ 15. U - - —
210 -

% 25 30 35 0 45 50 55 &0

Angle [deg]
Shear strength = 33.57 [kPa], Max. torque = 17.92 [Nm], Rod friction = 2.68 [Nm]
Depth 4.881 [m]. Remouided.
5v5 60

Angle [deg]
Shear strength = 21.63 kPa], Max, torque = 12.53 [Nm], Rod friction = 2.70 [Nm]

Depth 6.100 [m].

30 35 0 a5
Angle [deg]
Shear strength = 58.28 [kPa], Max. torque = 31.30 [Nm], Rod friction = 4.81 [Nm]

20 75

Depth 6.101 [m]. Remoulded.

% 20 %5 30 3 0 75 50 55 60
Angle [deg]
Shear strength = 36.50 [kPa], Max. torque = 17.74 [Nm], Rod friction = 1,15 [Nm]
Location Position Ground lzvel Test 1D,
Riverside Generating Station See Location Diagram 578 B-7
Project 1D Client iDate Scale
07105081 HGM Assocites, Inc. 10/21/2010 1:100
Project Page Fig.
Ash Containment Pond Embankments 11 VET-4
ane type & size File
Rectangular end, 10.0x 5.0 cm lowaB-7-1.vct
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Geotechnical Engineering Report %
RGS South Ash Containment Pond Embankments = Bettendorf, lowa ﬁ“’%ﬁ ﬁ
October 27, 2010 = Terracon Project No. 07105081

Field Exploration Description

The borings and CPT soundings were performed at the locations selected by Terracon and MEC
as shown on the attached Boring Location Sketch (Exhibit A-1). Ground surface elevations
indicated on the boring logs are approximate and have been rounded to the nearest foot. The
elevations were estimated from the levee cross sections provided by HGM Associates, inc. The
elevations of the soil borings should be considered accurate only to the degree implied by the
means and methods used {o define them.

The borings were advanced with a track-mounted drilling rig utilizing continuous flight hollow-
stem augers to advance the boreholes. Representative soil samples were obtained using both
thin-walled tube and split-barrel sampling procedures. In the thin-walled tube sampling
procedure, a thin-walled, seamless steel tube with a sharp cutting edge is hydraulically pushed into
the ground to obtain samples of cohesive and moderately cohesive soils. In the split-barrel
sampling procedure, a standard 2-inch (outside diameter) split-barrel sampling spoon is driven
into the ground with a 140-pound Central Mine Equipment (CME) automatic SPT hammer falling
a distance of 30 inches. The number of blows required to advance the sampling spoon the last
12 inches of a normal 18-inch penetration is recorded as the Standard Penetration Test (SPT)
resistance value and are provided on the boring logs at their depths of occurrence. The blow
counts, also referred to as SPT N-values are used to help estimate the relative density of
granular soil and the consistency of cohesive soils. The samples were transported to our
laboratory for testing and classification. The boreholes were grouted with a cement-bentonite

slurry.

The drill crew prepared a field log for each boring. Each log included visual classifications of the
materials encountered during drilling as well as the driller's interpretation of the subsurface
conditions between samples. The boring logs included with this report represent an interpretation
of the field logs and include modifications based on laboratory observation and tests of the
samples.

The CPT soundings were performed using ATV-mounted equipment. The CPT procedure
involves hydraulically advancing a steel cone shaped device attached to steel rods with flush-
joint couplings. The sounding unit has electronic strain gauges that measure the point
resistance, sleeve friction and pore-water pressure. A depth encoder device monitors
penetration as the rods are hydraulically pushed into the ground. The system is interfaced with
a computer that records the referenced parameters every two to four centimeters. These
parameters can be correlated to a variety of soil properties, including strength and density. The
in-situ data and the approximate soil types empirically estimated from the data are reported on
the attached CPT sounding logs.
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Geotechnical Engineering Report ?g .
WSEC Ash Containment Pond Levees & Council Bluffs, lowa @gg ﬁ ﬁ
October 6, 2010 = Terracon Project No. 05105087

The VST analyses were performed with a Geotech EVT 2000 Electrical Field Vane Apparatus
using a 65mm by 130mm rectangular end vane within borings at target depths. At the
beginning of each test, apparent rod friction was measured during initial rotation through a 20-
degree slip-coupling. Remolded tests were performed at selected depths after the initial test
and after rotating the vane through 10 revolutions.
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Geotechnical Engineering Report E? (
RGS South Ash Containment Pond Embankments = Bettendorf, lowa @E?@ﬁ ﬁ
October 27, 2010 = Terracon Project No, 07105081

Laboratory Testing

The samples obtained from the borings were tested in our laboratory to determine their water
contents. Dry densities were obtained and unconfined compressive strength tests were
performed on selected tube samples. A pocket penetrometer was used to help estimate the
approximate unconfined compressive strength of some cohesive samples. The pocket
penetrometer provides a better estimate of soif consistency than visual examination alone. The

laboratory test results are presented on the boring logs.

The soil samples were classified in the laboratory based on visual observation, texture and
plasticity. The soil descriptions and estimated group symbols presented on the boring logs for
native soils are in general accordance with the Unified Soil Classification System (USCS) and
the attached General Notes. A summary of the USCS is also attached.

B-1
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GENERAL NOTES

DRILLING & SAMPLING SYMBOLS:

SR Split Spoon — 19" 1.0., 2" 0.D., unless otherwise noted
ST: Thin-Walled Tube - 3" 0.D., unless otherwise noted

RS: Ring Sampler - 2.42" 1L.D., 3" 0.D., unless otherwise noted
DB: Diamond Bit Coring - 4", N, B

BS: Bulk Sample or Auger Sample

HS: Hollow Stem Auger

PA: Power Auger

HA: Hand Auger

RB: Rock Bit

WB:  Wash Boring or Mud Rotary

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the fast 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or "N-value”.

WATER LEVEL MEASUREMENT SYMBOLS:

N/E:  Not Encountered

WL Water Level WS: While Sampling

WCL: Wet Cave in WD: While Drilling

DCl: DryCavein BCR: Before Casing Removal
AB: After Boring ACR: After Casing Removal

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other

times and other locations across the site could vary.

In pervious soils, the indicated levels may reflect the location of groundwater,

In low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soll classification is based on the Unified Classification System. Coarse Grained Soils
have more than 50% of their dry weight retained on a #200 sieve; thelir principal descriptors are: boulders, cobbles, gravel or sand.
Fine Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are
plastic, and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may
be added accordmg to the relative proportions based on grain size. In addition to gradation, coarse- gramed soils are defined on the
basis of their in-place relative density and fine-grained soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SOILS

Unconfined Standard Penetration

Compressive or N-value (88) Consistency
Strength, Qu, psf Blows/Ft.
< 500 0-1 Very Soft
500 - 1,000 2-4 Soft
1,001 - 2,000 4-8 Medium Stiff
2,001 ~ 4,000 8-15 Stiff
4,001 - 8,000 15-30 Very Stiff
8,000+ > 30 Hard
RELATIVE PROPORTIONS OF SAND AND GRAVEL
Descriptive Term({s) of other Percent of
Constituents Dry Weight
Trace <15
With 1529
Modifier > 30

RELATIVE PROPORTIONS OF FINES

Descriptive Term(s) of other Percent of
Constituents Dry Weight
Trace <5
With 5-12
Modifiers >12

Standard Penetration

RELATIVE DENSITY OF COARSE-GRAINED SOILS

Ring Sampler (RS)

or N-v (S8) ive Density
T Blows/Ft Relatlve
0-3 0-6 Very Loose
49 7-18 Loose
10-29 19-58 Medium Dense
30 - 49 59-88 Dense
> 50 > 99 Very Dense

GRAIN SIZE TERMINOLOGY

Major Component

Particle Size

of Sample
Boulders Over 12 in. (300mm)
Cobbles 12 in. to 3in. (300mm to 75 mm)
Gravel 3in. to #4 sieve (75mmto 4.75 mm)
Sand #4 to #200 sieve (4.75mm to 0.075mm)
Silt or Clay Passing #200 Sieve (0.075mm)
PLASTICITY DESCRIPTION
Term Plasticity
— Index
Non-plastic 0
Low 1-10
Medium 11-30
High > 30 C-1




GENERAL NOTES

Sedimentary Rock Classification

DESCRIPTIVE ROCK CLASSIFICATION:

Sedimentary rocks are composed of cemented clay, silt and sand sized particles.

The most common minerals are clay, quartz and caicite. Rock composed primarily of calcite
is called limestone; rock of sand size grains is called sandstone, and rock of clay and silt size
grains is called mudstone or claystone, silistone, or shale. Modifiers such as shaly, sandy,
dolomitic, calcareous, carbonaceous, etc. are used to describe various constituents.
Examples: sandy shale; calcareous sandstone.

LIMESTONE Light to dark colored, crystalline {o fine-grained texture, composed of CaCos, reacts readily
with HCI.
DOLOMITE Light to dark colored, crystalline to fine-grained texture, composed of CaMg(CQs),, harder

than limestone, reacts with HCl when powdered.

CHERT Light to dark colored, very fine-grained texture, composed of micro-crystalline quartz, (Si0,),
brittle, breaks into angular fragments, will scratch glass.

SHALE Very fine-grained texture, composed of consclidated silt or clay, bedded in thin layers. The
unlaminated equivalent is frequently referred to as siltstone, claystone or mudstone.

SANDSTONE Usually light colored, coarse to fine texture, composed of cemented sand size grains of
quartz, feldspar, etc. Cement usually is silica but may be such minerals as calcite, iron-oxide,
or some other carbonate.

CONGLOMERATE Rounded rock fragments of variable mineralogy varying in size from near sand to boulder size
but usually pebble to cobble size (}% inch to 6 inches). Cemented together with various
cementing agents. Breccia is similar but composed of angular, fractured rock particles
cemented together.

DEGREE OF WEATHERING:

SLIGHT Slight decomposition of parent material on joints. May be color change.
MODERATE Some decomposition and color change throughout.
HIGH Rock highly decomposed, may be extremely broken.

Classification of rock materials has been estimated from disturbed samples.
Core samples and petrographic analysis may reveal other rock types.




UNIFIED SOIL CLASSIFICATION SYSTEM

Soil Classification
Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests” Group B
Group Name
Symbol
Gravels: Clean Gravels: Cuz4and1gCes3t GW | Well-graded gravel"
More than 50% of Less than 5% fines® | Cu<4 andlor 1 > Cc > 3¢ GP  Poorly graded gravel”
s ai Gravels with Fines: | Fines classify as ML or MH GM | Silty gravel™*"
Coarse Grained Soils: | acton retained on More than 12% fines ® | Fines classify as CL o CH GC | Clayey gravel®
More than 50% retained -Ne-4.sleve i yey g ‘
on No. 200 sieve Sands: Clean Sands: o Cuzb6andi1sCcx3 SW  Well-graded sand
50% or more of coarse | Less than 5% fines Cu <6 andlor 1 >Ce>3" SP | Poorly graded sand’
fraction passes Sands with Fines: Fines classify as ML or MH SM | Silty sand ™
No. 4 sieve More than 12% fines” | Fines Classify as CL or CH SC | Clayey sand ™
. Pl > 7 and plots on or above A" line * CL | Leanclay™
. Inorganic: P R
Siits and Clays: Pl < 4 or plots below "A” line ML Silt ™
Liquid fimit less than 50 Oraani Liquid limit - oven dried 075 oL Organic clay <N
s Cirad He: anic: . 3 e
g ne G'a’“zd is:; e 9 Liquid Timit - not dried < "Organic sift <L
or mor i
g ore p . P! plots on or above ‘A’ line CH  Fatclay "
No. 200 sieve Inorganic: ; KR
Silts and Clays: Pl plots below "A" line MH | Elastic Silt™
Liquid limit 50 or more Liquid limit - oven dried | - Organic clay “-*"
Organic: e : 0.75 OH e
9 Liquid limit - not dried < Organic silt “-™<
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat

A Based on the material passing the 3-in. (75-mm) sieve

B iffield sample contained cobbles or boulders, or both, add "with cobbles
or boulders, or both” to group name.

© Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

® Sands with 5 to 12% fines require dual symbols: SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay
©,)°

D1D X D60

F |f soil contains = 15% sand, add "with sand” to group name.
S If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

& Cu= Dso/Dm Cec=

" If fines are organic, add "with organic fines” to group name.

’} if soil contains 2 15% gravel, add "with gravel” to group name.

7 If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.

K If soil contains 15 to 20% plus No. 200, add “with sand” or "with
gravel,” whichever is predominant.

b if soll contains > 30% plus No. 200 predominantly sand, add "sandy”
to group hame.

" If soil contains = 30% plus No. 200, predominantly gravel, add
“gravelly” to group name.

N PIz 4 and plots on or above "A” line.

9 Pl < 4 or plots below "A” line.

F P| plots on or above "A” line.

@ pi plots below “A” line.

60 ; 1 H T [ T
. For classification of fine-grained : |
| soils and fine-grained fraction : 7 ! !
5o i--Of coarse-grained soils \-}:QL z s '
frows . Eguation of "A” - line i s i
8 © Horizontal at Pl=4 to LL=25.5, o ; !
X 40 then Pis073 (LL-20) AR f
[ i £ ‘
o { Equation of *U" - line e Q\D : '
Z | Vertical at LL=16 1o PI=7, AR B ; f
t 30 o then Pl=0.9 (LL-8) “ 7
C:? ’ ; i | e O\a ;
b
@ 20 :
o MH or OH
10
7 !
4 : ML or OL
o ; L : ; : i v i
C 0 8B 20 30 40 50 80 70 80 80 100 110

LIQUID LIMIT (LL)

C-3




APPENDIX D
Slope Stability Analyses

Reliable » Responsive & Convenient g nmovalive




B RAAR,

2401

HsiH

o ot

wenee RIVERSIDE  IMPOUNDMENT PONDS
SERN TTABRITY

oot MIDAMERICAN ENERGY COMPANY
THS NAVAK STREET, COUNCL BLUFFS, JOWA BS0T

- SOQUTH POND SITE PLAN

ASSOCIATES [NC, ||wsoRiThZe
e~ ot

640 FFTH AMHUE COUNCL BUFFS, OWA
PUONE: {712} 3230530

or
R .

Exhibit D-1



A

o L

SECTION._D

Exhibit D-2

s83. - ] m
o7 -

o “ mw
bas, - mm
560 . -~

- o8y

O

i T - A W
2 m ~3
;- ol : b . ] @ B0 - 4
- A SECTION_.C

-

e R

70,

23

Lo - RIYES

BE%.

ssa.

Bas, -

7 T e 206 ) b Boo

T SECTION_B

bes.

30

mﬂi Y

ol 8

= \ g i
i N ;i
ol 2 &
e 3 5
e o i . £ W m m
e SECTION SECTION._E = 5
» " 23 g3
Eas. g T B7s. \\& ﬂm %m
N \ ] 7o, \ m il
Z03.1... A4 ol

o . MISESSPRLRINR | VA 705 S S

S

e, N

431 NN IO S pa

. 540.0.... R . e gl T T S 540 it 386 ks




€-a #qiux4

008 08z o5z BbZ - ggz i oone

Loy b PR TR Lot P A 4, b i Lotk 1 mum_uv. mm ot Onw...~. hw.u_.,.»...mwm._.. mv. PR
8
¥ U098 - uofrls Buneieuss apisiaany 5
-8
se8186p O elbuy Lo
Jsd [ uoissyoy- - o
EWa s¢1 WBepA N peleamEeS , wo
EWOI 0T BIBAA LN patInESUn £
quiono-jow edA} wbusns - g
aUOISBLLIT pasoUIEap) [BUBIEW L2
LA N ; . +0°'9
xy%éﬁé TS ss :
e ’ - .
AN #y os g
so0/0sp 0¢ Bifuy UoRIL- 5y
/ jsd o uoseyon -
SU/AI 001 JuBleAA 1N .
seaibsp z¢ 8ibuy LonoL- quiono-yoly edi ] ybuens 5 =
Jsd g uolseye) (4} AB0 As eusiely oo
/A1 001 JUBIBAA UM :
QuIoINOD-IYoN 8dA] ibuans gz
{4) pues ANs Jeusiep ooz
51
[E
50
00 i
1oa08d AleIse i




¥-a Haiyxg

W]
o

¥ UO[D8S - U0HEIS BUREIBUSS) 8pISIaAly

saoibep op sibuy uonou-

j5d 0 uossyoTy:
EWA| GEL WBIBAA TIUN palzinies
WAl 0z 1 WBIeAA TN paledmesuny
qQuioInoD-Ijow adi ] yibusns
BLOISBWIT PEIBLILSAA JBLBIBIN

s

£l

T

B A O A s

seaibep og BIfuy UondL4

15d g uoiseyoD /
SWA 001 UBIBAA TIUN sesibsp z¢ Blbuy uonouU+
quIonoD-yow edh ) buens J5d g uoissyon
() A0 A eusieiy E1/AI 001 JUBIBAA HUN

quicinoD-lyop sdA| ybusns
(4} pues Qs jeusie

gt

L AC A S i e

(e Y]
Ton0my AuBIBg |

Qug

e

08

ope



G-a Haiyxg

D uones - uonels Buneieuss apisisaly

saaifep op albuy uoiou4

$5d o Uossyoy
CUAI SEL WBeM HUN pelBIMBS

€A 0Z L Wb 1IN paleImesun
quioino-iopy adhy ibusns

BUOISBLUITT POIBLIEBAA (B LSIBIN

i
0ze

009

SRR TS T,

™~

ss8ibap z¢ efuy uonou
jad ¢z wolseyon

€191 001 WBBAA I
quioinoD-iyopy “edAl yibueng
(1) Aeo As Apues eusiep

A
M

0908y AEIEg

i
aog




9-a Hqiyx4d

D UOHRSS - uoneIs BuneIouss apisiBAly

588108 (o ‘8ibUY LORSL-

15d 0 uoIsBL0D

WAl SE1 WBIBAA TIUN PalBINEeS
CWA 0z 1L WBep UM pejeaesun) -

quiomos-iyopy adA) ybusns

sselbep z¢ aibuy uonou4
15d ¢z uoiseyon

S 001 UBIBAL TIUN
quionoD-iyop edi busag
(1) AeiD A Apues eustey

CIERIRERERENE

7

T SIS

A

A

aoa08g Aisgsy

o0

jaras)

088

aai]

e



Geotechnical Engineering Report

South Ash Containment Pond Embankments
Riverside Generating Station

Bettendorf, lowa
December 7, 2010
Terracon Project No. 07105081/02105081G

Prepared for:
HGM Associates, Inc.
Council Bluffs, lowa

Prepared by:
Terracon Consultants, Inc.
Bettendorf, lowa

Tferracon

Offices NatiOnWi_de‘ Establivshed vivn 1965 :
“Employee-Owned  terracon.com

Geotechnical (O Environmental 3 Construction Materials O Facilities




December 7, 2010 1 rerracon ‘

HGM Associates, Inc
640 5" Avenue
Council Bluffs, lowa 51502

Attention: Mr. Terry Smith, P.E.

Re: Geotechnical Engineering Report
South Ash Containment Pond Embankments
Riverside Generating Station
Bettendorf, lowa
Terracon Project No. 07105081/02105081G

Dear Mr. Smith:

Terracon Consultants, Inc. (Terracon) conducted a subsurface exploration to obtain data to use
in performing global stability analyses of selected Ash Containment Pond embankments at the
Riverside Generating Station (RGS) as described in our Proposal P07100280 dated September
27, 2010 and our three (3) Supplements to Agreement for Services dated October 11, 2010 and
November 5 and 24, 2010. This report presents the findings of the subsurface explorations and
provides professional opinions regarding the embankment slope stability.

We appreciate the opportunity to provide geotechnical engineering services for this project and
are prepared to provide additional engineering and testing services as recommended in this
report. S

Sincerely,
Terracon Consuitants, Inc.

Voskinloon € Qj@%

Steven M. Levorson, Ph.D., P.E. Vaqup Rup ow P E.
Senior Consultant lowa No. 19259
Attachments

Terracon Consultants, inc. 15080 A Circle Omaha, Nebraska 68144

P [402] 330 2202 F [402] 330 7606 terracon.com
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Geotechnical Engineering Report
RGS South Ash Containment Pond Embankments = Bettendorf, lowa
December 7, 2010 = Terracon Project No. 07105081/02105081G

EXECUTIVE SUMMARY

Consultants to the EPA are currently conducting an audit of the south ash containment pond
located at the Riverside Generating Station (RGS) in Bettendorf, lowa, which includes
evaluation of the pond’s embankment stability. MidAmerican Energy Company (MEC)
requested Terracon Consultants, Inc. (Terracon) conduct exploration and global stability
analyses of the earth embankments that surround the ash pond. Terracon understands this
report will be provided to the EPA consultants to assist with their audit. Terracon conducted a
subsurface expioration to obtain data concerning subsurface conditions for use in performing
the requested global stability analyses of selected Ash Containment Pond embankments
located at RGS. Eight (8) borings (B-4 through B-11) were completed to depths ranging from
about 24.5 to 30 feet below the existing ground surface. Cone Penetrometer Test (CPT)
soundings were conducted to supplement the borings. The approximate boring locations are
shown on the Location Sketch in Appendix A (Exhibit A-1). Laboratory tests consisting of index
tests and triaxial compression tests were performed on the samples recovered from the borings.

This report presents the findings of the subsurface exploration, the results of our slope stability
analyses and our recommendations for remedial work required to increase the stability of the
existing embankments. An abbreviated summary of our findings, test results, and
recommendations are presented below. This report must be read in its entirety for a
comprehensive understanding of our analyses and the limitations of this report.

In summary, the existing embankment sections exhibit factors of safety between 1.2 and 1.3, less
than the minimum required 1.4 for the long-term, steady state seepage condition. We recommend
removal and replacement of a portion of the riverside slopes with geogrid-reinforced, mechanically
stabilized fill. This will increase the global stability factor of safety of the embankment slopes above
the minimum requirements of 1.4 for the steady state seepage (long-term) condition and 1.2 for the
sudden drawdown (short-term, post-flood) condition. Temporary dewatering during construction
will be required to reduce the risk of failure during excavation and slope stabilization/reconstruction.
MEC should implement an emergency preparedness plan and weekly inspections during the
interim, as recommended in this report.

B For this study, the south pond embankment slope geometry was taken from available
plans provided by MEC and survey cross sections supplied by HGM Associates, Inc.
(HGM). Material strength properties were developed from laboratory tests conducted on
samples obtained from the exploratory borings, published correlations and the in-situ
CPT testing. Subsurface geometry was inferred and extrapolated from subsurface
conditions encountered at borings conducted along the crest of embankments and
available plans of prior construction provided by MEC. Piezometric surfaces were
inferred based on elevations of static water surface levels in the pond provided by HGM,
short term water levels recorded at borings, and the Mississippi River stage.

RetHable z Rosponsive s Convenient » nnovative i
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Global stability analyses were performed for the south pond embankment section using the
computer program SLOPE/W 2007, version 7.13, by Geo-Slope International. Phreatic
water surface levels and pore pressure distributions within the levee sections were
developed from simplified seepage models using estimated material parameters and
available pool and river level elevations.

Two (2) design conditions in the US Army Corps of Engineers (USACE) minimum
requirements for earthen levees (Table 6.1b from USACE EM 1110-2-1913) were identified
as applicable to the existing evaluation: the Steady State Seepage and Sudden Drawdown
conditions. Each condition represents differences in river stage, seepage, loading and
duration. Each case requires a different minimum factor of safety, each of which need to
be satisfied.

For the Steady State Seepage condition, a minimum factor of safety of 1.4 is required. This
is considered the long-term, normal operating condition for the embankment with seepage
from the ash pond to the normal operating pool level of the river.

The Sudden Drawdown condition represents a rapid, post-flood river level drop to normal
pool elevation, resulting in a temporary duration, high phreatic water surface within the
embankment with increased seepage pressures in the riverside slopes. Based on the use
of the historic high flood elevation in the analysis and the consequences of failure of the
embankment, a minimum required factor of safety criterion of 1.2 was used for the sudden
drawdown analyses. ' '

According to the USGS, the peak ground acceleration is less than 0.10g for the 100-year
earthquake at this site. Therefore, no seismic evaluation is required (EC 1110-2-6067
Paragraph 9h.6).

Analysis of the existing embankment sections under Steady State Seepage conditions
resulted in global stability factors of safety of 1.2 to 1.3, less than the minimum required
1.4 for the steady state seepage condition.

Options considered to increase the factor of safety included regrading (flattening) the
slopes, installing structural reinforcing elements (piers, piles or tieback anchors), in-situ

- deep soil stabilization (deep soil mixing or jet grouting to create a high strength, cemented

stabilized zone in the embankment), placing additional riprap on the existing slopes, and
removal and replacement of a portion of the riverside slopes with a higher strength

‘material (cement stabilized fill, or geogrid reinforced/mechanically stabilized fill).

Flattening the riverside levee slopes provided limited increases in stability without
significant relocation of the levee sections (including the crest and roadway) toward the
landside, which would require substantial excavation of ash pond materials to construct
the flattened sections. Deep structural reinforcement and deep in-situ stabilization

iable » Responsive s Convenient g Innovative i
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techniques are most suited to reinforce against deep-seated instability and are not suited
to relatively shallow reinforcement such as was required for these embankment slopes.
Placing additional riprap on the existing slopes was found to provide limited increase in
factor of safety as this primarily affected the very near surface of the slopes and did not
significantly affect the zone of lower stability within the slope.

5 Removal and replacement of a portion of the river side slopes with a higher strength
material (cement stabilized fill or geogrid-reinforced, mechanically stabilized fill) are
recommended to. increase the stability of the embankment slopes. These options, shown
in Exhibits D-1A and D-1B and described in Section 5, consist of removing and replacing a
10 to 15 foot wide zone along the existing riverward slope face and crest of the levee
embankments with stabilized engineered fill material. Analysis of these options resulted in
factors of safety greater than 1.4 for the Steady State Seepage condition and greater than
1.2 for the Sudden Drawdown condition (Tables 5 and 6). Based on cost and
constructability considerations, we recommend the geogrid-reinforced, mechanically
stabilized fill option be implemented.

& Analysis of temporary construction excavation stability indicates dewatering will be
required to control seepage through the embankment (from the ash pond to the river) to
provide adequate stability during excavation and construction of the stabilized slope face.
Failure to provide dewatering would result in high seepage pressures at the toe of the
excavated slope and would present a high risk of failure during construction. Analysis of
dewatering from a line of pumped wells located along the landside crest of the
embankment indicates temporary dewatering during the excavation would provide a factor
of safety of approximately 1.4 which is satisfactory for the temporary duration of the
excavation and slope reconstruction.

B Dewatering, excavation and reconstruction of the embankment slopes will require
favorable weather and river stage conditions. Construction of a soil-cement stabilized fill
would require temperatures above 40 degrees Fahrenheit to facilitate cement hydration
and allow fill placement. Freezing temperatures during cement stabilization retard cement
hydration, reduce strength gain and can disrupt and destroy cement bonding in the
compacted material. Likewise, freezing temperatures can prevent proper placement and
compaction of structural fill. Freezing temperatures also- hamper dewatering efforts,
increasing the risk of frozen pipes and blockages that could result in uncontrolied seepage
during excavation and construction that could present a high risk of failure during
construction.

o Due to weather constraints, in our opinion, construction should not commence until at least
the Spring-Summer of 2011 when temperatures are high enough to allow construction of
the stabilized slope face. In addition, construction will have to be coordinated with
Mississippi River operating pool levels between Lock and Dams 14 and 15 to allow

Reliable = Responsive = Convenient » Innovative iii
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excavation to approximately elevation 564 feet. This will likely provide a narrow time
window during the spring or summer to complete construction. '

& A preliminary risk assessment of delaying construction to assess .the potential for a
progressive failure that could breach the existing embankment indicated that if a
localized slide of sufficient size did occur during the interim, emergency action
remediation consisting of rapidly replacing the failed material with dumped riprap may
temporarily stabilize the embankment slope.

] In the interim, until remedial construction is completed, MEC should conduct weekly
visual inspections of the levee embankment siopes for sighs of movement or distress.
MEC should also make necessary arrangements with local quarries to ensure that
adequate quantities of riprap are immediately available upon request or provide a
stockpiled quantity on site.

B Budgetary cost estimates of the recommended remedial measure options were prepared
by HGM Associates and are provided in a separate document.

B The evaluations presented in this report are based on available plans and construction
information provided by MEC as augmented by subsurface exploration and testing
performed during this study. As-built information in MEC’s files regarding the various
stages of construction is limited and estimates regarding cross section geometry and
material zone properties were required to complete our evaluations: Opinions of giobal
stability are based on simplified models developed as described in this report.

B8 In accordance with USACE EC 1110-2-6067 guidance, the maximum period of validity of
this evaluation is 10 years. Reevaluation of the levee embankments will be required
prior to that time. If a deficiency becomes known, or information becomes available that
invalidates the assumptions or information relied on in preparing this report, or if
hydrologic conditions change, the conclusions of this report are considered invalid.

Reliabie = Responsive » Convenient v Innovative iv



GEOTECHNICAL ENGINEERING REPORT
SOUTH ASH CONTAINMENT POND EMBANKMENTS
RIVERSIDE GENERATING STATION
BETTENDORF, IOWA

Terracon Project No. 07105081/02105081G
December 7, 2010

1.0 INTRODUCTION

We understand that consultants to the EPA are currently conducting an audit of the south ash
containment pond located at the Riverside Generating Station (RGS) in Bettendorf, lowa.
MidAmerican Energy Company (MEC) originally requested that Terracon Consultants, Inc.
(Terracon) conduct a limited exploration and cursory assessment of global stability of the earth
embankments that surround the ash pond based on the limited data available. Terracon
prepared and presented a preliminary report of those analyses dated October 27, 2010 which
indicated the existing ash pond embankments did not meet the requirements for earthen levees
as set forth by the US Army Corps of Engineers (USACE) for global stability under steady state
seepage conditions. Terracon recommended additional exploration, testing and analyses be
performed to refine the preliminary assessments and prepare recommendations for remediation,
where required. MEC - subsequently authorized HGM Associates and Terracon to conduct
additional exploration, testing and analysis to address the concerns discussed in the preliminary
report. Terracon understands this report will be provided to the EPA consultants to assist with
their audit.

Terracon conducted limited subsurface explorations to obtain data concerning subsurface
conditions for our use in performing the global stability analyses of selected Ash Containment
Pond embankments located at RGS. Eight (8) borings (B-4 through B-11) were completed to
depths ranging from about 24.5 to 30 feet below the existing ground surface. Four (4) Cone
Penetrometer Test (CPT) soundings and several Vane Shear Tests (VST) were conducted to
supplement the borings. Additional index property tests and laboratory shear strength tests were
performed to better estimate shear strength parameters for use in the analysis. Logs of the borings
~along with a Boring Location Sketch (Exhibit A-1) are included in Appendix A of this report.
Laboratory test results are included in Appendix B of this report.

This study was performed in general accordance with our proposal (Terracon No. P07100280)
dated September 27 and our three (3) Supplements to Agreement for Services dated October
11, 2010 and November 5 and 24, 2010.

Reliable » Responsive e Convenlent e Innovative 1
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2.0 PROJECT INFORMATION

2.1 Project Description

Description

Background

Consultants to the EPA are currently conducting an audit of the south ash containment
pond located at the Riverside Generating Station (RGS) in Bettendorf, lowa.
MidAmerican Energy Company (MEC) requested Terracon conduct analyses of slope
stability of the levees surrounding the ash ponds. MEC will provide our report to the
EPA consultant for their consideration during the audit.

Limitations of
this Study

The evaluations presented in this report are based on available plans and construction
information provided by MEC as augmented by subsurface exploration and testing
performed during this study. As-built information in MEC’s files regarding the various
stages of construction is limited and estimates regarding cross section geometry and
material zone properties were required to complete our evaluations. Opinions of global
stability are based on simplified models developed as described in this report.

in accordance with USACE EC 1110-2-6067 guidance, the maximum period of validity
of this evaluation is 10 years. Reevaluation of the levee embankments will be required
prior to that time. If a deficiency becomes known, or information becomes available that
invalidates the assumptions or information relied on in preparing this report, or if
hydrologic conditions change, the conclusions of this report are considered invalid.

Additional
Information

On September 23 and 24, 2010, representatives of Terracon and MEC met at the site
to select and stake boring locations based on visual observations of current conditions.
On November 23, 2010, additional boring locations were selected and staked based on
results of the preliminary borings performed on September 23 and 24. HGM provided
survey cross-sections of the levees, extending into the pond area and beyond the toe
on the opposite side from the pond. MEC also provided prior survey and construction
plan information included in Appendix C of this report. MEC also provided additional
documents reflecting construction proposals for some stages of embankment
construction (included in Appendix C). A 1992 research report prepared by lowa State
University provided additional information regarding ash material characteristics at
RGS.

2.2  Site Location and Description

Item

Description

Location

The south ash containment pond is located south of the Riverside main plant structure
along the west bank of the Mississippi River in Bettendorf, lowa.

Pond
Embankment/
Levee
Descriptions

Terracon understands that the ponds at RGS are utilized primarily for bottom ash
disposal which is deposited in the ponds in a wet condition (sluiced). Terracon
understands that RGS has been in operation since the early 1900’s. The south pond is
surrounded on three sides by an embankment/levee that extends into the Mississippi
River.

Reiiable » Responsive s Convenient v Innovative 2
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ltem ‘ Description

Based on partial plans provided to us, it appears the original pond embankment/levee
was constructed in 1968 with a crest elevation of 563.4 ft. Based on MEC records, it
appears the original levee was constructed by dumping riprap into the Mississippi
River. The levee section was apparently raised and widened three times since the
original construction (1970, 1972 and sometime between 1977 and 1980), resulting in
a current crest elevation of approximately 580+/- feet. Repairs consisting of partial
reconstruction and grout injection are referenced on undated plans. Regrading of the
riverside slope and construction of a rip rap covered erosion control slope face was
completed in 2001. According to MEC, no erosion or bank sloughing has been
observed since the regrading and riprap erosion control measures were implemented
in 2001.

Based on our fieid observations, the river side of the embankments appeared to be
essentially free of vegetation and in reasonably good condition with no apparent visible
erosion channels or sloughing. However, the pond side of the embankment was
partially vegetated and could not be observed for obvious indications of erosion or
other issues. MEC has reported that the pond side of the embankment has since been
mowed. We understand that the embankments and levees are maintained by MEC.

2.3 References and Supporting Documents

Engineering manuals, design guidance, reports, and literature used in our analysis are included
in the list of references in Appendix C. Plans and documents provided by MEC are also
included in the Supporting Documents in Appendix C.

3.0 SUBSURFACE CONDITIONS

3.1 Regional Geology

This site lies within the Mississippi River floodplain. The natural soil profile in this area consists of
alluvial deposits of silt, clay, sand and gravel overlying limestone, dolomite, and shale associated
with the Wapsipinicon Formation of Devonian bedrock.

3.2  Available Cross Section Drawings

Available as-built and/or historic design cross section data provided by MEC were limited. Figures
1 and 2 in this section of the report are excerpts from a plan sheet titled “Riverside South Fence
and Ash Fill Area” from lowa-lliinois Gas and Electric Company drawing No. 22-500-108-012,
originally dated 27-Mar-67, latest revision dated 18-Nov-77. A copy of this drawing is included in
Appendix C (Exhibit C-7).
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Figure 1. Section A-A, 1972 from Riverside South Fencé and Ash Fill Area, lowa-lllinois
Gas and Electric Company drawing No. 22-500-108-012.
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Figure 2. Section A-A at Crib House, Prior to 1972 from Riverside South Fence and Ash
Fill Area, lowa-lllinois Gas and Electric Company drawing No. 22-500-108-012.

Figure 3 shows the typical section detail from Drawing No. 20, titled “Remediation of Dike Erosion
Typical Cross Section” prepared by Indeco for MEC, dated 03-Aug-01 (Exhibit C-11).
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Figure 3. Typical proposed section from Remediation of Dike Erosion Typical Cross
Section, Drawing No. 20 by Indeco, dated 03-Aug-01.

HGM Associates provided surveyed cross sections designated Sections A-E. These sections are
included in Appendix C (Exhibit C-6) and their locations are shown on the appended Site Plan
(Exhibit C-5).

3.3 Previous Subsurface Explorations and Data

MEC provided a boring location plan, hydrogeologic cross sections and boring/well logs for five (5)
borings performed in 2008 to install monitoring wells. This information is included in Appendix C
(Exhibits C-17 to C-25). We were also provided with an annotated plan sheet showing locations
along the levee where the notes indicate grout holes were drilled and pumped. The sheet is
undated and untitied. No logs of the drill holes, grout volumes or depths were available. The sheet
is included in Appendix C (Exhibit C-14).

3.4 Subsurface Exploration

Eight (8) borings and four (4) CPT soundings were conducted by Terracon from the levee crest for
this exploration. Field exploration procedures are described in page A-21 of Appendix A of this
report. Logs of the borings and soundings are also included in Appendix A. Typical subsurface
conditions interpreted from the subsurface exploration and available cross section data are
described in Table 1. Slope stability analysis cross sections in Appendix D of this report, using
simplified stratigraphy, were developed by extrapolating conditions encountered at the
boring/sounding locations.  Actual in-situ conditions are much more complex due to the
heterogeneous nature of the materials, variable modes of deposition and sequences of
construction.
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Table 1. Typical Subsurface Conditions Interpreted from the Subsurface Exploration

L. Approximate Depth to . Consistency/
Description Bottom of Stratum Material Encountered ‘ Density
Stratum 1 Mlxture.ct)f A.sh and S(?Il . _— t
(Post 1972 8to 12 feet USCS Classnjcatnon ML (Silt) with ery oose to
varying proportions of clay, sand and Medium Dense
Levee)
gravel
Mixture of Ash and Soil Verv L ¢
Stratum 2 I , ery Loose to
_ 16 to 20 feet USCS Class'lﬁcatlor.] ML (Silt) tp CL Loose — Very
(Ash deposits) (Lean Clay) with varying proportions of Soft to Soft
clay, sand and gravel
' Mixture of Ash and Soil
Stratum 3 26 t0 27 feet o ) ) Loose to
(1972 Levee) ' 0 ee USCS Classification ML (Silt) with sand Medium Dense
and gravel, trace clay
1
Stratum 4 28Y feet weathered limestone NA
(Rock) :

1. Extended to the termination depth of the borings

Due to the location of the borings on the crest of the existing levee, the borings do not appear to
have encountered the original 1968 levee section or the 1970 levee widening, which now form
the toe of the existing levee section due to the subsequent enlargement of the levee toward the
landside (see Figure 1). A review of records by MEC show that pre-construction proposal
documents indicate the contract required the use of rip-rap for construction of the 1968 levee
section. The construction specifications that were supplied to vendors at bid specified “mine run
quarry rock”. An August 5, 1963 RGS cost estimate for the 1968 levee indicates the levee was
to be constructed in the Mississippi River out of riprap and extend from the Riverside Station to
the ALCOA screen house. The estimated quantity of riprap required was 13,159 cubic yards. A
June 1967 summary of bids for the project indicates the levee was planned to be constructed by
dumping the riprap from barges in the river. Based on the estimated quantities of riprap and
proposed alignment, we estimate that the riprap quantity would be sufficient to construct a 7 to 8
foot tall levee dike with 2:1 side slopes. These dimensions are consistent with the plan dike top
elevation shown for the 1968 levee and the surveyed Mississippi River bottom (alluvium)
elevations.

3.5 Water Level Observations and River Data

The boreholes were observed while drilling for the presence and level of groundwater. The water
levels observed are noted on the attached boring logs, and are summarized in Table 2. The
boreholes were grouted after drilling using a cement-bentonite mixture. A relatively long period
of time is necessary for water levels to develop and stabilize in a borehole. Longer term
monitoring in cased holes or piezometers would be required for a more accurate evaluation of
the groundwater conditions. ’
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Table 2. Water Levels Observed in the Borings

_ Observed Water Depth (ft)"
Boring Number  While Drilling
4 14
5 18
6 16
7 11
8 ' 8
9 12
10 20
11 14.5

1. Below existing grade

The 2008 groundwater monitoring well boring logs provided to us show water levels in a sxmxlar
range to those encountered in the current exploratory borings.

Fluctuations of the water levels will occur due to fluctuations in the water level of the Mississippi
River, ash pond water levels, seasonal variations in the amount of rainfall and runoff, and other
factors not evident at the time the borings were performed. Subsurface water levels over the life
of the embankments will be higher or lower than the levels indicated in the boring logs.

Ash pond water level data were provided to us by HGM Associates and MEC. Based on the
surveyed water levels in the pond and data regarding outflow works elevations, water levels in
the pond are expected to exhibit little variation over time. Ash pond water levels used in our
. analyses were considered to vary from 572.5 to 574 feet (north to south).

Available river level data were obtained from USGS gage stations at Dams 14 and 15 on the
Mississippi River as documented by the USGS in their website. Based on these data, an
operating pool level of 561 feet was used in our analyses for normal river level conditions. We
considered flood stage elevation as 568 feet and maximum historic flood stage as 572 feet.

3.6 Field and Laboratory Test Results

Laboratory test procedures and laboratory test results are presented in Appendix B of this
report. Due to the loose, silty texture of the ash embankment materials and the presence of
groundwater, a number of field SPT tests yielded very low blowcounts (less than 3 biows per
foot) and “weight of hammer” (WOH) results. Adjacent CPT tests yielded low, but measurable
tip resistance measurements. Visual examination of the samples obtained with the SPT
sampler indicated very silty texture, very loose relative density and high moisture content.
Comparison of the low blowcounts and adjacent CPT data suggest that the material may have
liquefied locally at the tip of the holiow stem augers due to upward flow of groundwater into the
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hollow stem augers, resulting in a potential disturbed zone in the SPT sampling interval. Due to
the inconsistency in these data and the questions regarding the potential for disturbance affects
in the SPT data, we chose to conduct a series of laboratory shear strength tests on remolded
samples of these materials to develop design strength parameters for the analyses.

To develop design shear strength parameters for global stability analyses, three (3) sets of
Isotropically Consolidated-Undrained Compression Triaxial Shear tests (CIUC) with pore
pressure measurements were performed on remolded samples of the embankment materials
obtained from the borings. The remolded samples were compacted in the laboratory to a loose
state to represent a lower bound density condition similar to the densities observed in the
existing embankment.

Atterberg limits and gradation (hydrometer) analyses were performed on each remolded sample
and on selected samples obtained from the borings. The results of these tests are presented in
Appendix B. The majority of samples classify as silts based on texture and plasticity. The
range of permeability of the ash materials encountered in the borings was evaluated based on
the gradations and on evaluation of the pore water pressure dissipation tests performed in the
CPT soundings. Based on these data, the permeability of the ash materials was estimated to
range from about 1(10)® cm/sec to 1(10)° cm/sec.

3.7 Design Shear Strength Parameters and Material Properties

Results of the CIUC triaxial shear tests performed on remolded samples of the levee
embankment materials are shown in Figure 4 on page 9 in Modified Mohr-Coulomb form. Due to
strain softening behavior in one set of tests (B-8 & 9/Composite), all test results were evaluated
for high strain (15% axial strain) conditions, representing the lowest developed friction angles for
the materials. Although one test series exhibited a small cohesion intercept (B-10, 13-18 ft.
depth), the composite, design strength envelope shown in Figure 4 was evaluated with effective
cohesion set to zero. These data were used to establish probable design shear strength
parameters for the embankment materials. The data for individual tests shown in Figure 4 are
summarized in Table 3.

Based on these shear strength test results, the drained friction angle of the 1972 and the post-
1972 levee enlargement zones was assigned a value of 35 degrees with a drained cohesion of
Zero.

Reliable » Responsive s Convenlent & innovative _ 8



Geotechnical Engineering Report

RGS South Ash Containment Pond Embankments = Bettendorf, lowa
December 7, 2010 = Terracon Project No. 07105081/02105081G

Table 3 Summary of CIUC Triaxial Shear Test Data

4

" Bofin .| ‘sample s ecnmen ‘Remolded Dry Consolidated Saturated | . ¢’ o
' 9 ‘Depth, ft p e DenSIty, pefai| . Density, pcf psf | degrees
B-10 13-18 A 88.9 118.9
B-10 13-18 B 88.6 119.9 30 34.5
B-10 13-18 C 86.3 119.7
B-8&9 15-22.5 A 70.6 106.1
B-8&9 15-22.5 B 70.6 106.2 0 37.0
B-8&9 15-22.5 C 71.1 106.7
B-8 5-7 A 69.3 104.8
B-8 5-7 B 69.4 105.2 0 36.4
B-8 5-7 C 69.0 105.3
Average 76.0 110.3 10 35.9
Modified Mohr-Coulomb Diagram - 15% STRAIN
80
= 3
Q. 60
~
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Figure 4. Design Shear Strength Envelope for Remolded Ash Samples.
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As discussed in Section 2.2, we understand the ash pond contains primarily bottom ash,
deposited by sluicing. Based on previous experience with similar deposits, the ash materials
contained by the embankments is anticipated to consist of random zones and layers of coarse
and fine grained ash deposits. Coarser materials would settle out closer to the sluice outlet and
finer materials would settle out farther from the location of the outlet at the time of deposition.

A research study that was performed at lowa State University in 1992 on bottom ash samples
obtained from the west side of the ash pond (Bergeson et al., 1992) to evaluate the material for
potential use as structural fill and as a pavement base material was used as the basis for
estimating design strength parameters for the ash pond deposits. Based on the results of the
lowa State University study, the sandy silt graded ash exhibited a remolded, drained friction
angle of 32 degrees and an apparent cohesion of 7 psi. For purposes of this levee embankment
evaluation, the design strength envelope of the ash deposits was taken as 32 degrees with zero
cohesion.

The zone of material encountered in the borings between the lower 1972 embankment
enlargement and the upper, post-1972 embankment enlargement (between 10+/- to 16+/- feet
deep) exhibited variable silt to clay like behavior in the borings and CPTs. It appears this zone
of material is likely the result of backwater, fine-grained sedimentation of mixed fine ash
deposits (silt texture) and lean clays. The drained friction angle for this zone was estimated as
30 degrees based on correlation with loose silt to low plasticity/low clay content soil behavior
(EM 1110-2-1913; Stark et al., 2005) '

As discussed previously, the limited as-built information regarding the original 1968 levee
section indicates this levee was constructed in the Mississippi River by dumping riprap from
barges. Given that no apparent filter layer was constructed between the ash pond and riprap
levee section, we anticipate that the existing section may consist of riprap with ash filling the.
interparticle voids. We have assigned a drained friction angle of 38 degrees to this zone.

Mississippi River alluvium that is anticipated to exist beneath the levee and form the bed
deposits of the river was estimated to consist of loose silts and sands and soft clay soils. The
drained friction angle of these deposits was estimated at 30 degrees for purposes of our
analyses.

4.0 GLOBAL STABILITY ANALYSES

4.1 Analysis Methodology

Stability analyses were performed for the five (5) cross sections using the computer program
SLOPEAV 2007, version 7.13, by Geo-Slope International. The analyses were conducted using
the Morgenstern-Price methodology using a search routine to identify circular failure arcs in the
riverside slopes. Due to the relatively free draining nature of the embankment and ash materials,
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all analyses were conducted using effective stress analyses with pore pressures estimated from
flow modeling and/or estimated phreatic surfaces.

4.2 Analysis Cases and Criteria

For evaluation of existing levee embankments, five (5) design conditions are identified by
USACE for siope stability analysis. Each design condition represents a different loading
condition or river stage event. For purposes of this evaluation, three (3) of the design conditions
were considered to be inapplicable. The End of Construction condition is not applicable to
evaluation of an existing embankment where enlargement is not being considered. The
intermediate River Stage condition and Steady State Seepage conditions were found to be
identical due to the controlled water level elevation in the ash pond and the resuiting direction of
flow (riverward) in both cases. According to the USGS, the peak ground acceleration is less than
0.10g for the 100-year earthquake at this site. Therefore, no seismic evaluation was required (EC
1110-2-6067 Paragraph 9h.6).

The two (2) design conditions considered applicable to this evaluation were the Steady State
Seepage and Sudden Drawdown conditions. Each condition represents differences in river’
stage, seepage, loading and duration. Each case requires a different minimum factor of safety,
each of which need to be satisfied. The two (2) design conditions considered in this evaluation
and their minimum factor of safety requirements are discussed in the following paragraphs. The
results of these analyses are discussed in subsequent sections of the report.

Based on guidance provided in EM 1110-2-1902, “Slope Stability” and EM 1110-2-1913,
“Design and Construction of Levees,” we evaluated the riverside slopes of the existing
embankment sections under conditions of Steady State Seepage from the ash pond to the
operating river level. The minimum required factor of safety for this analysis case was taken as
1.4 in accordance with guidance presented in Table 6.1b (EM 1110-2-1913). Following review
of these analyses, which indicated the existing embankment configuration did not meet the
required factors of safety, we analyzed conceptual cross sections that included conceptual
repair/remediation measures under conditions of Steady State Seepage for a minimum factor of
safety of 1.4.

The conceptual repair/remediation measures were also analyzed under conditions of Rapid or
Sudden Drawdown. This condition represents a rapid, post-flood river level drop to normal pool
elevation, resulting in a temporary duration, high phreatic surface within the embankment with
increased seepage pressures in the riverside slopes. The minimum factor of safety guidance for
the Sudden Drawdown case is variable, depending on the conservatism applied in establishing the
design flood elevation, shape of phreatic surface, consequences of failure, method of analysis and
other factors. The guidance provided in EM 1110-2-1902 indicates minimum factors of safety
should be selected between 1.1 and 1.3 depending on the flood stage evaluated and the method of
analysis used. EM 1110-2-1913 indicates the minimum factor of safety under sudden draw down
condition should be greater than 1.0. Based on the use of the historic high flood elevation in the
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analysis and the consequences of failure of these embankments, we selected a minimum required
factor of safety of 1.2 criterion for the sudden drawdown analyses.

4.3 Groundwater Seepage and Pore Pressure Distribution

Water levels used as boundary conditions in the ash pond and the river were as previously
discussed in Section 3.5 of this report. Pore water pressures within the embankment for steady
state seepage stability cases were analyzed for each cross section using the computer program
SEEP/W 2007, version 7.13, by Geo-Slope International. The analyses considered the
embankment materials to have an average isotropic coefficient of permeability of 1(10)* cm/sec
based on correlation with USDA textural classifications and results of field permeability testing
published by the USDA US Salinity Laboratory (USSL), Riverside, California. The resulting pore
water pressure distributions were imported into the slope stability models prior to conductlng
slope stability analysis.

For analysis of cases involving sudden drawdown from a river flood stage to normal operating
pool level, water levels in the embankment were considered to have stabilized between the ash
pond water level and the river flood level prior to drawdown. For our analyses, the drawdown
was allowed to happen instantaneously (worst case scenario). The resulting phreatic surface in
the embankment was allowed to remain at a high level similar to the static flood elevation and
closely follow the riverside slope (worst case instantaneous phreatic surface without drainage).
This phreatic surface was input into the stability models to estimate drained pore pressures in
the stability analyses. Given the estimated permeability of the embankment materials based on
textural classification, the stability analyses for sudden draw down cases were conducted using
effective stress parameters and pore pressures based on the assigned phreatic surface.
According to EM 1110-2-1902, this approach is considered an acceptable alternative for free-
draining materials. :

4.4 Results of Analyses

The existing embankments were found to have factors of safety less than the 1.4 minimum
criterion under the Steady State Seepage condition (Section 4.4.1). Remedial options
considered for analysis consisted of:

¢ Flattening the riverside slopes,

¢ Installing structural reinforcement elements (piles, piers, tieback anchors) through the
embankments,

e In-situ deep soil stabilization (deep soil mixing or jet grouting to create a cement
stabilized zone through the embankments),

s Placing an additional thickness of riprap on the existing slopes,

o Removal and replacement of a portion of the riverside slopes with a higher strength
material (cement stabilized fill, or geogrid reinforced/mechanically stabilized fill)
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A discussion of the merits and affects of the various remedial measures that were considered is
presented in Section 4.4.2 as well as the rationale for the recommended remedial measure
chosen. Graphical results of the global stability and seepage analyses for all cross sections and
design cases are presented in Appendix D of this report.

4.4.1 Existing Embankments Under Steady State Seepage Conditions

Global stability and seepage analysis results for each cross section of the existing embankment
under steady state seepage conditions are presented in Appendix D (Exhibits D-2 to D-11). Table 4
presents a summary of the minimum factors of safety for the critical slip surfaces evaluated. All
sections were found to have factors of safety less than the minimum required factor of safety of 1.4
for this design condition.

Table 4. Existing Embankment Under Conditions of Steady State Seepage

Estlmated Factor of Safety Obtamed from AnalyS|s

i Steady, State Seepage Des:gn Condltlon L

t _ - Requured Mlnlmum Factor of Safety
A : 1.4
B 1.4
C _ 1.4
D 1.4
E 1.4

1. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

4.4.2 Stabilized Embankment Siopes Under Steady State Seepage Conditions

The analyses of existing embankment slopes indicated the critical zone of the embankment with
lower factors of safety lay primarily within the slopes on the riverside of the crest. Options
considered to increase the factor of safety included regrading (flattening) the slopes, installing
structural reinforcing elements (piers, piles or tieback anchors), in-situ deep soil stabilization (deep -
soil mixing or jet grouting to create a high strength, cemented stabilized zone in the embankment),
placing additional riprap on the existing slopes, and removal and replacement of a portion of the
riverside slopes with a higher strength material (cement stabilized fill, or geogrid
reinforced/mechanically stabilized fill).

Flattening the riverside levee slopes provided limited increases in stability (factor of safety of
approximately 1.3 for a 2.5:1 slope) without significant relocation of the levee sections toward the
landside, which would require substantial excavation of ash pond materials to construct the
flattened sections. Deep structural reinforcement and deep in-situ stabilization techniques would
be constructed through the crest of the embankment and are difficult to install on the embankment
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side slopes and did not provide sufficient increased stability in the near surface river bank zone.
These techniques are most suited to reinforce against deep-seated instability and are not suited to
relatively shallow reinforcement such as was required for these embankment slopes. Adding up
to 5 feet of additional riprap to the existing slopes was found to provide limited increase in factor
of safety as this primarily affected the very near surface of the slopes and did not significantly
affect the zone of lower stability within the slope. Following consideration of the above options,

removal and replacement of a portion of the river side slopes with a higher strength materiai - -

(cement stabilized fill or geogrid-reinforced, mechanically stabilized fill) was chosen for our
analysis.

A parametric analysis of the effect of various removal and replacement geometries on the factor of
safety indicated that a 10-foot wide stabilized zone on the riverside slope (in addition to the rip rap -
erosion control layer) with a 15-foot wide by 8-foot deep stabilized crest cap should provide an
adequate increase in stability. Seepage analysis of the cement stabilized option indicated that the
lower permeability of the stabilized zone would require inclusion of a free-draining chimney drain
between the stabilized zone and the existing embankment materials to control seepage and
prevent excess pore pressure problems in the embankment for this option. Seepage analysis of
the geogrid-reinforced, mechanically stabilized fill option indicated a chimney drain would not be
required for this option. Typical cross section showing the two (2) recommended stabilized face
geometry remedial options are shown in Exhibits D-1A and D-1B. Graphical results of the
seepage and stability analyses under conditions of steady state seepage are presented in Exhibits
D-12 to D 21 and are summarized in Table 5. These recommended remedial options provide
factors of safety greater than the minimum required factor of safety of 1.4 for the Steady State
Seepage design condition.

Table 5. Stablllzed Embankment Slopes Under Conditions of Steady State Seepage

Estlmated Factor of: Safety Obﬁalned from Analy5|s L

.__Steady State Seepage Sta

= . Required: Mlnlmum Factor of. Safety _ |_verS|de Slope —
A 1.4 1.44
B 1.4 , 1.45
C 1.4 1.42
D 1.4 1.51
E 14 1.42

1. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

4.4.3 Stabilized Embankment Slopes Under Sudden Drawdown Conditions

[n addition to the requirement for the Steady' State Seepage design condition, the stabilized slope
face remedial cross sections were analyzed under Sudden Drawdown conditions, which require a
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minimum factor of safety of 1.2. Graphical results of the stability analyses for the stabilized
embankment slopes under sudden drawdown conditions are presented:- in Exhibits D-22 to D-26
and are summarized in Table 6. These recommended remedial options provide factors of safety
greater than the minimum required factor of safety of 1.2 for the Sudden Drawdown design
condition.

Table 6. Stablllzed Embankment Slopes Under Conditions of Sudden Drawdown
: ¢ 1 Estimated Factor of Safety Obtalned from Analysis

L . 'Sudden Drawdown Condltlon_

Stablllzed Slope —

ection Reqwred Mmlmum Factor of Safety . . RiversideSlope
A 1.2 1.23
B 12 1.26
C 1.2 1.25
D 1.2 1.26
E 1.2 1.25

1. Referto Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

4.4.4 Temporary Excavation for Stabilized Embankment Slope Construction

To assess the impact of temporary excavation during construction of the riverside slopes on the
stability of the remaining embankments during construction, seepage and stability analyses were
conducted to establish dewatering and excavation criteria for the remediation. Graphical results of
the seepage and stability analyses are presented in Exhibits D-27 to D-30.

Dewatering will be required to control seepage through the embankment (from the ash pond to
the river) to provide adequate stability during excavation and construction of the stabilized slope
face. As shown in Exhibits D-27 to D-28, excavation for the stabilized slope replacement without
adequate dewatering to lower the phreatic surface below the level of the excavation results in a
factor of safety of only 1.02 due to the seepage pressures at the toe of the excavated slope and
would present a high risk of failure during construction.

However, analysis of the required drawdown from a line of dewatering wells located along the
landside crest of the embankment indicates a target drawdown to approximately elevation 565
feet will be required to reduce seepage pressures at the toe of the temporary excavation. The
resulting global stability factor of safety for the dewatered excavation condition is estimated as
approximately 1.4 (Exhibits D-29 to D-30), which is satisfactory for the temporary duration of the
excavation.
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4.4.5 Risk Assessment of Delaying Construction

Dewatering, excavation and reconstruction of the embankment slopes will require favorable
weather and river stage conditions. Construction of a soil-cement stabilized fill would require
temperatures above 40 degrees Fahrenheit to facilitate cement hydration and allow fill
placement. Freezing temperatures during cement stabilization retard cement hydration, reduce
strength gain and can disrupt and destroy cement bonding in the compacted material. Likewise,
freezing temperatures can prevent proper placement and compaction of structural fill unless
free-draining gravel is imported to replace the existing fill materials. Freezing temperatures also
hamper dewatering efforts, increasing the risk of frozen pipes and blockages that could result in
uncontrolied seepage during excavation and construction that would present a high risk of failure
during construction.

In our opinion, construction should not commence until at least the Spring of 2011 when
temperatures are high enough to allow construction of the stabilized siope face. In addition,
construction will have to be coordinated with Mississippi River operating pool levels between
Lock and Dams 14 and 15 to allow excavation to approximately elevation 563 - 565 feet. This
will likely provide a narrow time window during the summer to complete construction.

Terracon was asked to provide a preliminary risk assessment of delaying construction relative to
the potential for a progressive failure that could breach the existing levee embankments. It
should be noted that our evaluation of the existing embankments under steady state seepage
conditions indicate the existing factor of safety is greater than 1.2. Further, MEC has reported
that the existing embankments have not exhibited signs of instability since the 2001 regrading
and riprap erosion control construction. In our opinion, these factors would indicate the existing
embankment would remain stable for the short term under river level and flooding conditions

-similar to those experienced since 2001.

To approximate a potential worst case scenario of this kind, we modeled a semi-circular zone of
riverside embankment slope approximately 20 feet wide, extending from the toe of the slope
upward approximately 2/3 of the slope height, that rotated downward leaving a 10 to 12 foot tall
head scarp in the slope. Analysis of the resulting geometry indicated that the remaining,
unsupported scarp would also fail as a secondary slide and that progressive failures could
encroach on the crest of the levee embankment.

To assess potential emergency remedial measures that could be taken in the event such a
failure occurred, we analyzed the above described initial failure geometry and assigned a 15 to
25 percent reduction of frictional strength to the failed materials. The resulting loss of slope
material was modeled as though the material could be rapidly replaced with dumped rip rap.
Under this scenario, the resulting global factor of safety under steady state seepage conditions
with Mississippi River levels at operating pool level were approximately 1.1. This factor of
safety is lower than that estimated for the existing embankments under similar seepage
conditions, but does indicate that a rapid response, emergency action plan such as this couid be
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an appropriate measure to implement. A quantity of riprap could be stockpiled on-site to
provide for this contingency and later used for construction of the remedial measures if not
required for an emergency response. Stockpiles should not be allowed on the embankment.

5.0 DESIGN AND CONSTRUCTION RECOMMENDATIONS

As discussed in Section 4.4.5, in our opinion, construction of remedial measures should not
commence until weather conditions and river ievels are favorable. In the interim, MEC should be
prepared to immediately implement emergency action consisting of riprap replacement if any slope
instability is observed. This plan should include weekly visual inspection of the levee embankment
slopes for signs of movement or distress. MEC should also make necessary arrangements with
local quarries to ensure that adequate quantities of riprap are immediately available upon request
or provide a stockpiled quantity on site.

As presented in Section 4.4.2, we recommend remedial stabilization of the existing embankment
riverside slopes be undertaken as soon as possible during the Spring-Summer of 2011 to increase
the global stability factor of safety to acceptable levels. We have developed two (2) options for the
recommended remedial slope stabilization: 1) a cement-stabilized engineered fill section with a
chimney drain shown in Exhibit D-1A and 2) a geogrid reinforced, mechanically stabilized fill
section shown in Exhibit D-1B. Both sections require similar excavation quantities and provision of
temporary dewatering during excavation and construction. Based on economic analysis of the two
(2) options by HGM Associates, the geogrid-reinforced, mechanically stabilized section has a
lower construction cost than the cement-stabilized option. In our opinion, the geogrid reinforced,
mechanically stabilized section could also be constructed faster than the cement-stabilized fill
section. Both remediation options require the replacement of the existing slope erosion control
armor (riprap) following completion of the stabilization measures. The following provides additional
discussion and specification requirements for both of the remedial stabilization construction
options.

To reduce the potential for slope instability problems during temporary excavation and construction
of the stabilized slope face, we recommend that the plans and specifications for the project require
the contractor to construct the stabilized slope face in a sequenced manner such that no more than
300 lineal feet of slope is excavated at any one time. Excavation in a limited extent should
enhance the stability of the cut slope by mobilizing soil shear strength in 3 dimensions versus a 2-
dimentional, plane strain condition. The excavation and backfill work at each section should be
performed on a round-the-clock basis until the excavation backfill reaches the designated
elevation, set around original ground elevation prior to excavation. Based on the site layout and
anticipated access constraints, we have anticipated that only one section will be excavated at a
time, but that the excavation and reconstruction may occur as a rolling pattern. The specifications
should require the contractor to submit a detailed excavation and construction sequencing plan for
review prior to construction.
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We recommend MEC or the contractor install inclinometers along the landward crest of the levee
embankments to allow monitoring of potential slope movements during construction. Inclinometers
should be set at approximately 300 foot intervals. Daily monitoring of the inclinometers should be
conducted during excavation and backfilling to verify that construction activities are not adversely
affecting the stability of the embankments.

Dewatering will be required to reduce the phreatic water surface below the base of all planned
excavations and control seepage that would reduce the stability of the excavated slopes. In our
analyses, we modeled a line of small diameter, closely spaced well points located along the
landside of the existing crest to control seepage from the pond toward the excavation. Our
analysis indicated that a drawdown to a target elevation of 565 feet should be sufficient to control
the phreatic water surface during excavation. The contractor should submit a detailed dewatering
and groundwater monitoring plan for review. Careful attention should be paid to adequate filter
design in the dewatering wells to reduce the potential for removing fines from the embankment that
could create voids or zones of lower density and induce piping failure. The contractor’s submittal
should include details of well design, installation, pump capacity and in-situ monitoring of
drawdown levels. ~

Our evaluation of the estimated permeability of the existing embankment materials indicated a
potential range of permeability on the order of 1(10)°® cm/sec to 1(10)° cm/sec based on the
textural classification -of the materials and on evaluation of the pore water pressure dissipation
tests performed in the CPT soundings. Based on these estimates, required pumping rates
could vary over 2 orders of magnitude depending on the actual field permeability of the
embankment materials. The dewatering contractor should be.required to perform field pumping
tests prior to excavation to determine the field permeability of the existing embankment materials
and verify the effectiveness and capacity of the proposed dewatering plan.

The plans and specifications should also require the contractor to submit a plan detailing their
proposed plan for Mississippi River level monitoring and forecasting in coordination with USACE
operations. The plan should include details regarding early warning of anticipated river fluctuations
and plans for emergency backfilling of existing excavations should forecast river levels exceed the
elevation of the base of the proposed excavation. The emergency action plan should also include
provisions for maintaining a sufficient quantity of excavated material or riprap in close proximity to
the work and sufficient equipment to rapidly backfill all excavations within 24 hours before river
levels are forecast to rise above the base of the excavation. Stockpiling materials on the existing
- levee section shouid not be allowed.

The typical section for the cement-stabilized engineered fill option including the chimney drain and
riprap erosion control layer is shown in Exhibit D-1A. The chimney and base drainage layer to be
constructed as part of the stabilized face should consist of free draining, crushed stone having a
maximum particle size of 1-1/2 inches and no more than 5% passing the No. 200 sieve. The layer
should be at least 1-foot thick and be encapsulated on each side of the crushed rock layer in a
non-woven, needle-punched filter fabric similar to Contech C-60NW.
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The mix design for the cement-stabilized material will require consideration of both strength and
freeze-thaw durability to satisfy the strength parameters used in the stability analyses and provide
long term durability of the stabilized zone. A laboratory mix design meeting these requirements
can take 3 to 5 months to complete due to the sample curing time required and the length of time
required to complete the required freeze and thaw cycling. The research performed by Bergeson
et al. (1992) indicates that an addition rate of approximately 8 to 10 percent Portland cement was
capable of producing sufficient strength when blended with the existing ash materials. The
research did not specifically address freeze-thaw durability. [f this option is chosen, MEC should
initiate a mix design study as soon as possible so that specifications for the stabilized material can
be prepared prior to construction. Terracon is available to provide these services.

Cement stabilized fill should be blended and compacted in 9-inch thick lifts within 2 hours of initial
blending. The lifts should be compacted to at least 95 percent of the material’'s maximum dry
density obtained from standard Proctor compaction tests (ASTM D698) at a moisture content
within the range established by the laboratory mix design. Density and moisture content testing
should be performed on each lift of the stabilized fill at a rate not less than 1 test per 2000 square
feet of fill.

The typical section for the geogrid-reinforced, mechanically stabilized engineered fill option
including the riprap erosion control layer is shown in Exhibit D-1B. The layers of geogrid should
be placed at 2 foot vertical spacing, beginning with the base layer at approximately elevation 564
feet. The lowest 4 layers (elevations 564 to 570 feet) should be a minimum of 10 feet long. From
elevation 572 feet to the crest, 4 layers of geogrid, having a minimum length of 15 feet should be
used. The top layer should be placed at an elevation that will allow placement of at least 18
inches of material above the top layer. Due to the variable elevation of the levee embankment
crest, this may require adjustment of the vertical spacing in the upper layers of geogrid
reinforcement.

All geogrid reinforcement should consist of Tensar UX1700 uniaxial geogrid. Geogrid layers
should be placed with the strong axis perpendicular to the centerline of the levee embankment. All
geogrid layers should be manually tensioned and staked prior to spreading, placement and
compaction of engineered fill on top of the layer. The manufacturer's specifications for storing,
handling, placing and compacting reinforcement and reinforced fill shouid be followed. Engineered
fill within the reinforced zone should be compacted in 6-inch lifts to at least 95 percent of the
material’s maximum dry density obtained from standard Proctor compaction tests at moisture
contents within a range of 3 percent below to 3 percent above the optimum moisture content.
Density and moisture content testing should be performed on each lift of the stabilized fill at a rate
not less than 1 test per 2000 square feet of fill.

Following completion of the stabilized slope face section, the existing riprap erosion control layer
should be reconstructed along the riverside slope face. This section should consist of a 6-inch
thick sand-gravel bedding layer and a 1.5-foot minimum thickness of 18-inch nominal sized riprap.
Layer thicknesses are to be measured normal to the layer orientation.
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6.0 GENERAL COMMENTS

The global stability analyses presented in this draft report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in
this report. The models for global stability analysis were developed using limited, available
design drawings and survey data provided by others. Subsurface stratigraphy for each model
was extrapolated from nearby borings; actual conditions may be different and such differences
would affect the results of our analyses. This draft report does not reflect variations that may
occur between borings, across the site, or due to the modifying effects of construction or
weather. The nature and extent of such variations may not become evident without further
exploration.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., moid, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This draft report has been prepared for the exclusive use of our client for specific application to
the project discussed and has been prepared in accordance with generally accepted
geotechnical engineering practices. No warranties, either express or implied, are intended or
made. Site safety, excavation support, and dewatering requirements are the responsibility of
others. In the event that the actual embankment conditions are found to vary from the analyses
models described in this report, the analyses and opinions expressed herein shall not be
considered valid unless Terracon reviews the actual conditions and further verifies the analyses
and opinions of this draft report in writing.

ULy : ' )
\‘\‘\\‘OFESS IO/(;;"'/, | hereby certify that this engineering document was prepared by me or
S\ Q?". ----- LK under my direct personal supervision and that | am a duly licensed
< ) %‘ Professional Engineer under the laws of the State of lowa.
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BORING NO. 4
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Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
O 3 c g7
S 2 > ; = E @IQ 2
o DESCRIPTION £ |2 o El:s| ElE | £5 L
I £ |» | w > |z | | 2 zZ> 2
o E|le|Q|lw|Q |2 |WwEe|2 o am| W -
% B |8[3 (%D |53 |58 |&ks| 2E | ES
O |Approx. Surface Elev.: 578 ft QO |[D|Z |F|lx |wm |20|6d| Sw <3
FILL, SANDY LEAN CLAY — HS
Brown and Dark Brown — 1 [ST| 9 16 | 108 | 2700
—] HS
Caving very loose sand layers, very soft -
from about 2 feet to 7 feet 5
8 570, —
FILL, SILT, SAND, AND GRAVEL - 2 |SS| 4 2 21
Dark Gray 10— 0s
Fine to medium gravel with silt at —
Sample 2 -
Silty sand and gravel at Sample 3 - 3 |SS| 14 3 41
v HS
Sitly fine sand at Sample 4 - 4 |SS| 18 |[WOH| 121
20— HS
Silty clay with sand at Sample 5 - 5 |SS| 18 6 30
25
26 552 = HS
| I WEATHERED LIMESTONE*** —
T Light Gray —
[128.5 549.5 ]
BOTTOM OF BORING 6 [SS 50/2™ 10
| ***Classification of rock materials has been
estimated from disturbed samples. Core
samples and petrographic analysis may
reveal other rock types.
| WOH = Sampler advanced the entire
sampling interval under the weight of the
| hammer and rods alone.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

BOREHOLE 99 BORING LOGS SOUTH POND.GPJ TERRACON.GDT 12/1/10

WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
WL ¥ 14 wD | ¥ BORING COMPLETED 9-29-10
lWL L = 1 rerr acon RIG 550 |FOREMAN  SS
WL APPROVED VER|JOB# 07105081
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Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
Q o} £ o | = [a) “é
S g > o] %3 | Yz <
3) DESCRIPTION £ | S| @ Ll E ElE h w
I £ |» | w > |z | | 2 zZ> 2
o E|le|Q|lw|Q |2 |WwEe|2 o am| W -
% B |8[3 (%D |53 |58 |&ks| 2E | ES
G |Approx. Surface Elev.: 580 ft QO |[D|Z |F|lx |wm |20|6d| Sw <3
FILL, SANDY SILT, TRACE GRAVEL — HS
Dark Gray — 1 |SS|18| 3 30
° HS
- 3 |ST| 22 26 | 89
; - 4 SS 16 | 4 20 *1500
Higher gravel content below about 6 feet - HS
— 5 |SS| 6 2 21
" HS
. v —
Silty sand at Sample 6 - 6 1ssl 18 3 51 Noq
20 - 0s Plastic
Silty with sand at Sample 7 - 7 1SS 18 50 LL=40
25 = 0s Pl=4
27 553 ]
' I WEATHERED LIMESTONE"** —]
- Light Gray 8 |SS| 15 |50/0" | 13
T 30 550
1 BOTTOM OF BORING
***Classification of rock materials has been
estimated by the drill crew from drilling
characteristics. Core samples and
1 petrographic analysis may reveal other rock
types.
| |

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

BOREHOLE 99 BORING LOGS SOUTH POND.GPJ TERRACON.GDT 12/1/10

WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
WL |¥ 18 wD | ¥ BORING COMPLETED 9-29-10
lWL L = 1 rerr acon RIG 550 |FOREMAN  SS
WL APPROVED VER|JOB# 07105081
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BORING NO. 6 Page 1 of
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
Q o £ o | E 0%
S |2 > o] =3 | Yz <
%) DESCRIPTION £ | S| Ll E ElE Zh |
T < » | W S |z | | 2 zZ> 2
o E || 2 |w|O 2 | WE |2 Oy ui
: Y183 |8|8 |58 58|y 25| ES
G |Approx. Surface Elev.: 577 ft QO |[D|Z |F|x |wm |20|cd| Sw <3
FILL, SANDY SILT, TRACE GRAVEL — HS
Dark Gray — 1 |ST| 11 65 | 50 | 660
- 2 |ST| 15 85 | 47 | 440
° HS
Silty sand at Sample 3 - 3 |ST| 11 94 | 44 Non
— Plastic
Higher clay content at Sample 4 - 4 |ST| 18 27 | 93 | 370 LL=36
- Pl=16
i HS
- 5 |SS|16 | 2 39 *500 LL=33
PI=3
v 15 - As
Higher gravel content below about 18 feet : 6 1ssl 18 7 31 1000
203 HS
Silt with sand at Sample 7 - 7 1ss 6 > 36 LL=38
PI=12
26 551 25 = HS
| I WEATHERED LIMESTONE*** -
T Light Gray —
I —
| — 8 |SS 18
o130 547| 40 7
S | BOTTOM OF BORING
=
9 ***Classification of rock materials has been
§ estimated by the drill crew from disturbed
g samples. Core samples and petrographic
@l analysis may reveal other rock types.
o
O]
= |
2
I
5
3
% The stratification lines represent the approximate boundary lines *Pocket Penetrometer
o] between soil and rock types: in-situ, the transition may be gradual. **CME 140 Ib. SPT automatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
gl WL |¥ 16 wpD |¥ BORING COMPLETED 9-29-10
- v ernmacon |- 550 [FOREMAN 55
w
§ WL APPROVED VER|JOB# 07105081,
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N\

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
Q o} £ o | = Clug
= o > o 2lz |2r| ¢
9) DESCRIPTION £ |2 » A IPES ElE =5 o
I £ |» | w > |z | | 2 zZ> 2
o E|le|Q|lw|Q |2 |WwEe|2 o am| W -
: Y183 |8|8 |58 58|y 25| ES
O |Approx. Surface Elev.: 576 ft QO |[D|Z |F|lx |wm |20|6d| Sw <3
FILL, SILTY SAND WITH GRAVEL - HS
Dark Gray O [ 1S58 | 27 | 32 "500
High gravel content below about 4 feet 5 — 2 SS 8 2 31
HS
- 3 |ST| 8 30
- 4 gg 18 |[WOH| 108 Non
10 566| 4q Plastic
FILL, SILT WITH SAND, TRACE GRAVEL vy - HS
Dark Gray - —
— 5 |SS| 10 ([WOH| 65
" HS
- 6 |SS| 18 |[WOH| 61 LL=44
20 = 0s PI=10
- 7 |SS| 18| 2 60 LL=41
25— 0s Pl=4
26.5 549.5 —
' I WEATHERED LIMESTONE*** =
[ Light Gray _
- 8 [ss| o [50/0"
230 546
] | BOTTOM OF BORING
-
9 ***Classification of rock materials has been
§ estimated by the drill crew from drilling
g characteristics. Core samples and
@l petrographic analysis may reveal other rock
- types.
&
%‘ WOH = Sampler advanced the entire
< sampling interval under the weight of the
E hammer and rods alone.
3
&
S
O]
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
gl WL |¥ 11 wpD |¥ BORING COMPLETED 9-29-10
- v erracon - 550 [FOREMAN 55
w
§ WL APPROVED VER|JOB# 07105081,
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Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
| : ‘G
- A
- P
O DESCRIPTION E |2 xl:5| 2| | £
I £ | ®| W > |z |xw |2 zZ>
o i |2 u| O 2 |WE |2 Qiy
% B |83 |¢|98 |80 |28 |&y| 2K
o QO |[D|Z |F|lx |wm |20|cd| Sw
FILL, SILT WITH SAND, TRACE GRAVEL - HS
Dark Gray = 1SS 12| 4 | 46
] - SS 12| 2 61
— ST| 16 65
v — HS
- 4 |ST| O
YT 5 [ss[18| 8 | 63
= HS
— 6 |ST| O
v HS
- 7 |SS| 22 (WOH| 59
- 8 |SS| 22 (WOH| 57
20— —
Higher gravel content at Sample 9 — 9 IS? 23 64
— HS
- 10 |[SS| 20 |[WOH| 54
27— HS
26.5 ]
127 — WEATHERED LIMESTONE***
BOTTOM OF BORING
Auger refusal at about 27 feet.
1
***Classification of rock materials has been
estimated from drilling characteristics.
Core samples and petrographic analysis
| may reveal other rock types.
WOH = Sampler advanced the entire
| sampling interval under the weight of the
hammer and rods alone.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

BOREHOLE 99 BORING LOGS SOUTH POND.GPJ TERRACON.GDT 12/1/10

WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-3-10
WL [¥ g wD [¥ BORING COMPLETED 11-3-10
lWL L = 1 rerr acon RIG 35E |FOREMAN  SS
WL APPROVED VER|JOB# 07105081

Exhibit A-6



4 N
BORING NO. 9 Page 1 of
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
| : ‘G
s A
- Z
O DESCRIPTION £ |2 xl:5| 2l | £
I £ | ®| W > |z |xw|Z2 zZ>
o i w| 9 u| O 2 | WE |2 Qiyg
& B |23 |%|92 |53 |58|as| 2F
o QO |[D|Z |F|lx |wm |20|6d| Sw
FILL, SILTY CLAY WITH SAND AND - HS
GRAVEL *
Dark Gray — 1 (SS{12| 9 38 2000
] - 2 SS 11 7 14 *2000
Fat clay layers below about 6 feet — 3 |st| 8 4 21 1500
—] HS
- 4 |ST| O
FILL. SILT WITH SAND v 3 |5 |sT| ® .
Dark Gray -
Less sand at Sample 6 — 6 |SS| 18] M 50
15— HS
- 7 |SS| 18| 3
E 9 |ST| 4 45
20_: 10 [ST| 12 54
- HS
24.5 — 11 1SS| 13 [WOH]| 50
BOTTOM OF BORING (WEATHERED 50/2"
LIMESTONE)***
***Classification of rock materials has been
e estimated from disturbed samples. Core
S | samples and petrographic analysis may
E reveal other rock types.
o
§ WOH = Sampler advanced the entire
g sampling interval under the weight of the
@. hammer and rods alone.
o
O]
= |
2
I
5
3
% The stratification lines represent the approximate boundary lines *Pocket Penetrometer
o] between soil and rock types: in-situ, the transition may be gradual. **CME 140 Ib. SPT automatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-3-10
gl WL |¥ 12 wpD |¥ BORING COMPLETED 11-3-10
- v ernmacon |- 35E [ FOREVAN 55
w
§ WL APPROVED VER|JOB# 07105081,
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BORING NO. 10 Page 1 of
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
| : ‘G
- A
- Z
O DESCRIPTION E |2 xl:5| 2l | £
I T | ®| W > | zw |xi| 2 zZ>
o E || 2 |w|O 2 |WE |2 Qi
& B |23 |%|2 |53 |58|as| 2F
o o |D2|z|F|lx | oo |Z20|0cd| Sw
FILL, SAND AND CRUSHED LIMESTONE - HS
WITH CLAY
Dark Brown —] 1 |SS| 8 9 8
] - 2 SS 8 8 12
— 3 SS 5 11 4
85 —] HS
FILL, SANDY FAT CLAY WITH SILT - 4 |SS| 7 2 30 *500
LAYERS 10
Brown - HS
— 5 [ST| 15 32 | 92 | *500
15.5 15—
FILL. SILT WITH SAND. TRACE GRAVEL = 23 102
Dark Brown
— HS
g - 7 |SS| 22| 21 53
: 203 HS
- 8 [SS| 18 9 58
25—
: 26.5 ]
272  WEATHERED LIMESTONE*** -
Light Gray / 9 [SS| 2 [50/2"| 14
° BOTTOM OF BORING
| ***Classification of rock materials has been
& estimated from disturbed samples. Core
2 samples and petrographic analysis may
% reveal other rock types.
i |
i
o
O]
= |
2
I
5
3
8] The stratification lines represent the approximate boundary lines *Pocket Penetrometer
ol between soil and rock types: in-situ, the transition may be gradual. **CME 140 Ib. SPT automatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-3-10
gl WL ¥ 20 wD |¥ BORING COMPLETED 11-3-10
- L ¥ ernmacon-- G6E [ FOREWAN 55
w
14
(]

APPROVED VER|JOB# 07105081,
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N\

Page 1 of 1

CLIENT
HGM Associates, Inc.

SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
— : ‘G
2 3 N - e
- Z
0 DESCRIPTION £ | 2| o 2| gl | &
I T |® | W > |z | | 2 zZ>
o i |2 u| O 2 |WE |2 Qiy
& B (2132|858 (28|xs| 2X
O o ||z |E|x |om |ZEO0|6d| Sw
FILL, SANDY SILT. TRACE GRAVEL - HS
Dark Brown = T Tss 6 3 59
- HS
5 2 |SS| 10 2 35
- HS
T 3 [SS| 12 5 30
- HS
102 4 |SS| 12| 28 31
- HS
Y 15 5 |SS|14| 3 | 36
- HS
20 6 [SS[ 12| 5 |37
- HS
24 ]
| Mos 5 HIGHLY WEATHERED LIMESTONE*** 25 ] 7 |SS| 16 | 43 15

Gray

BOTTOM OF BORING

***Classification of rock materials has been
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©%1 sensitive fine grained
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*Soil behavior type and SPT based on data from UBC-1983
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Terracon

CPT Date/Time: 10/20/2010 1:34:07 PM
Location: Ash Containment Pond

Job Number: 07105081

GF Jr
Sounding: CPT-7b

Operator:

Cone Used: DSG1119
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Soil Behavior Type*
Zone: UBC-1983
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Terracon

CPT Date/Time: 10/20/2010 3:13:23 PM
Location: Ash Containment Pond

Job Number: 07105081

Operator GF Jr

Sounding: CPT-6

Cone Used: DSG1119

Selected Depth(s)
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Terracon

13:23 PM

10/20/2010 3

CPT Date/Time:

Operator GF Jr

Location: Ash Containment Pond

Job Number: 07105081

Sounding: CPT-6

Cone Used: DSG1118
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Terracon

CPT Date/Time: 10/20/2010 1:34:07 PM
Location: Ash Containment Pond

Job Number: 07105081

Operator GF Jr

Sounding: CPT-7b

Cone Used: DSG1119
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(feet)

o
3]
o
o
N
R N Y O I R O I I IO I Y O U I N Y O I
T A S AU AL N O S N O SO B _||_|_|1_|_||_||_|_||_|._.|_||_|_||_|h ||||||| W|_||_|_||_||_z_||_|_||_|
[ IR [ [ A R S R [ R I R
~ -t =t ==+ = + - it e B e e e e i e Tl e e Bl e e e e Bl o |
[ S S T S T S S S L O L A SO T O S I R R S
L T Y I i T T T T T L T R S I B |
SR S Y T U O B L A U A L (g S S 2L SLU AU B S R
[ T [ O R Y A B L R O S I B R
[ T ' [ T T T T A A L Y T S T R
S el R T +- -r R e R e e R R A=k -+ —F A=+ -
(S | | T T T [ T T T I B
Eolo ) | T O S A L T T T T T
O N -r B e e e e o Aebmlmd e A= ——]
[ h L T e LN T U R
LI N | } | O R TS B A \ LI Y N S RO R A |
[ T ) [ T O O S A A LI R R A O
SRR DU NS S - LD R I A S P B TS T N R A DU N
[ [ R R R R R T | [ I R A R I
P [ N A | [ T I A
[ I | T T S A S RO | | T S B S T
[ [ T O O S A O R | | T T R S T
[IEE I [ N A . | T S O I B B
[I I [ Y S O B B I et e [ T S R O B
(I [ T T T T N T Sy | | T O T T T
ai il o e i B et i e o e R B e R
(S T P B s &€ [y Sy T DU iy SR [y Il B I [ iy MU pE By
SR W R |_|_||_¥||in.d.rlur¥ﬁ¥||| O N S N M Y N
[ [ e [ I N I B I
- -ro-T - 4|.|4..ﬂ|_N1|1|_|_|| ACECIS T
SR A Y Y [ VO 1 JLI R N W (U S e DN S N U RS O U B
[ ] [ I R I | \ [ N T R I R |
Vi1 1 5T L_I_ 1L L1
[ "; ] [ [ +_. [ B R R |
oo \ ! [ [ T T T R S B |
4T T i i TTrEATToIm T e AT romTor T o
[ | " T | T T T O T A LA R T R T B B
[ T I | N T [ [ I
i Rl el bl A r + FobEA-t oAl el o e e e e o |
[ T I | ) 1 [ T T A T A [ EN U O R R S I |
I T B | ) 1 | T O O O R A [ T R T S B
[ | | P 1 [ T T T T A A [N R T N T S B
A L1 P BN ® d_r__1 1oLl SN O Y Y N (OO O
[ R I R T ] [ I T N A B [ DR B S T
I B I | ! P R T R T | | T T T O S A [ S T T R S R
[ I | ! A R B A T | | T T T T A | T T N R B B |
[ | b A R T T | I T T T T S A | IR Y T N T B
[ | 1 P T T O A | | T T T T S A | IR R T T T B
[ I | | A | | T T T R O A LI R S T T T '
[ I | ! L L N T [N T T T I B '
1o T I _II_ T A~ r-i—T n_‘l_ll_l_ul_ln_.l_ll_l.-l AT rTIT T T T T T
== F—1—F i e e e e i S Rt e e e e e e T e e el o e Bl it by
I Y T S 1 P R N M A RIS N U R (T T DU T R I S DU
[ i P LI T S N A | 1 [ R DU T S N Y DS 1 (. [ S I N O I
1o T I ST TTrAT IO T TTEATT T IO T B i Rt it e e Mt it B
L1 1 PR N R T [ T DO 4 DRSSO Y R NV R S [ L R RO O T Y O
[ [ 1 Lo e [ [ T [ [
I O T N 3 S R O U [ Y R 4 RS TSP R R R O [ L Ry T R R R I S
[ ] [ I N [ I 1 I
[ ) [ O U O N T SO A N N N | | [ L DL N T N N S | (T L N T SO N O
T 1 A CTTCAT T T T T T T T a TTCATT T T T Ty T AT T T T T
[ I | (I | I T O O R N 1 [ ! I
[ I I gl (] | I T L 1 R 1 R
Sl ! i bl [t Sl s Bl el Tt Bt iy Sl Ml e B i B3 B TTEATT ST oAy T it i Bl i e dit e Bkt i e
LI T | R I [ ) ! I T T T T T O T B T ! (I | T A ! 1 I A |
[ T S R B [ ) I T T T T O T R A R | | [ R O 1 1 T T O T A B A |
[ T [ ) I T T T O R 1 [ | 1 I
|L|rm_|.r ! Lol - e L e PN [N P Sy R Y Hp PR 3 4 B o E B T D L B R L S Py T Py By
[ L T T T A T S N R T T T | 1 [ O ! 1 N
L N T T T T T T A ! [ | | I
L T e e e e e e e e ! [ N N ! 1 [ O e N
Lo [ N e | [ | 1 I A
[ _/_ [ T e e e e | [ [ ) 1 N N
[ [ I | [ T R O T Y B B [ T N | 1 [ T R T B T B i 1 | [ T T T T T B S |
N T Y A N T _ O O Y T O I | _ 1 R T | | I T Y O I I _ ] | | _ I T O T I |
-
ha = o © N~ ©
o
3
7]
a—
FoT
o

1000

100

10

Time: (seconds)

i.&
2a
0 <
[o0]
RS
oo
ﬂ__
[0}
L5
S 0
wn N
o o
Ll
oo
8
52
Eo
x
a3
2T

O
D
<
=
Qo
<
x
Ll
=]
Q
N
Q
¢
B
=z
el
[a)s]
ol
EE
==
00
—
aa


smlevorson
Text Box

bwlarsen
Typewritten Text
Exhibit A-16

bwlarsen
Typewritten Text

bwlarsen
Typewritten Text

bwlarsen
Typewritten Text


Depth 6.100 [m]. _

0 5 10 15 20 25 30 35 20 25 50 55 60
Angle [deg]
Shear strength = 50.86 [kPa], Max. torque = 28.72 [Nm], Rod friction = 5.60 [Nm]

Depth 6.101 [m]. Remoulded.

20 75 30 35 40 45 50 55 50
Angle [deg]
Shear strength = 12.94 [kPa], Max. torque = 6.32 [Nm], Rod friction = 0.44 [Nm]

Depth 7.620 [m].

% 5 10 15 20 25 30 3 40 45 50 55 60
Angle [deg]
Shear strength = 82.74 [kPa), Max. torque = 42.54 [Nm], Rod friction = 4.93 [Nm]

Depth 7.621 [m]. Remoqlded.

30
. Angle [deg]
Shear strength = 56.52 [kPa], Max. torque = 27.02 [Nm], Rod friction = 1.33 {[Nm]

Location [Position (Ground ievel est ID.
Riverside Generating Station See Location Diagram 578 B4
Project ID Client Date IScale
07105081 HGM Associates, Inc 10/21/2010 1:100
Project Page Fig.
Ash Containment Pond Embankments 11 VST-1
Mane type & size File
Rectangular end, 10.0 x 5.0 cm lowa B-4.vct
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% 5 10 15 20 25 30 3 40 %5
Angle [deg]
Shear strength = 91.52 [kPa], Max. torque = 42.35 [Nm], Rod friction = 0.75 [Nm]

50

Depth 1.522 [m].

% 5 10 15 20 25 30 35 20 25 50
Angle [deg]
Shear strength = 13.53 [kPa], Max. torque = 7.07 [Nm)], Rod friction = 0.92 [Nm}

Location Position (Ground level [Test iD.
Riverside Generating Station See Location Diagram 580 B-5
Project 1D Client Date IScale
07105081 HGM Associates, Inc. 10/21/2010 1:100
Project Page Fig.
Ash Containment Pond Embankments 11 VST-2
ane type & size File
Rectangular end, 10.0 x 5.0 cm lowa B-5.vct
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15 20 25 30 35 40 45 50 55 60 65 70 75
Angle [degd]
Shear strength = 140.65 [kPa], Max. torque = 65.42 [Nmj, Rod friction = 1.49 [Nm]

Depth 3.050 [m].

60} -
=" 40 hei st e e e w gee e e e s ke e e e b

3
=

O

30 -

10

15 20 25 30 35 40 45 50 55 50 85 70 75
Angle [deg]
Shear strength = 37.73 [kPa], Max. torque = 18.53 [Nm], Rod friction = 1.44 [Nm]

Depth 3.051 ‘{m}. Remoulded. _ 4

i

15 20 25 30 35 40 5 50 55 80 65 70 75
Angle [deg]
Shear strength = 23.43 [kPa], Max. torque = 11.98 [Nmj, Rod friction = 1.33 [Nm)

Location Position Ground level est ID.
Riverside Generating Station See Location Diagram 577 B-6
Project ID Client Date IScale
07105081 HGM Associates, inc. 10/21/2010 1:100
Project Page IFig.
Ash Containment Pond Embankments 11 VST-3
\Vane type & size File
Rectangular end, 10.0 x 5.0 cm lowa B-6.vct
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Depth 4.880 Im].

10 15 20 25 30 35 20 25 50 55 )
Angle [deg]
Shear strength = 33.57 [kPa], Max. torque = 17.92 [Nm], Rod friction = 2.66 [Nm]

Depth 4.881 [m]. Remoulded.

10 15 20 % 30 35 20 35 50 55 80
Angle [deg]
Shear strength = 21.63 {kPa), Max. torque = 12.53 [Nm], Rod friction = 2.70 [Nm]

Depth 6.100 [m].

i i i i

10 15 20 25 30 35 0 45 50 55 80
Angle [deg]
Shear strength = 58.28 {kPa], Max. torque = 31.30 [Nm], Rod friction = 4.81 [Nm]

Depth 6.101 [r_n]. Remouided.

10 15 20 25 30 35 20 5 50 55 80
Angle [deg]
Shear strength = 36.50 [kPa], Max. torque = 17.74 [Nm], Rod friction = 1.15 [Nm]

Location Position Ground level Test ID.
Riverside Generating Station See Location Diagram 576 B-7
Project ID Client Date cale
07105081 HGM Assocites, Inc. 10/21/2010 1:100
Project Page Fig.
Ash Containment Pond Embankments 11 VST-4
ane type & size File
Rectangular end, 10.0 x 5.0 cm lowaB-7-1.vct
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Draft Geotechnical Engineering Report
RGS South Ash Containment Pond Embankments = Bettendorf, lowa
December 7, 2010 = Terracon Project No. 07105081/02105081G

Field Exploration Description

The borings and CPT soundings were performed at the locations selected by Terracon and MEC
as shown on the attached Boring Location Sketch (Exhibit A-1). Ground surface elevations
indicated on the boring logs are approximate and have been rounded to the nearest foot. The
elevations were estimated from the levee cross sections provided by HGM Associates, Inc. The
elevations of the soil borings should be considered accurate only to the degree implied by the
means and methods used to define them.

The borings were advanced with a track-mounted drilling rig utilizing continuous flight hollow-
stem augers to advance the boreholes. Representative soil samples were obtained using both
thin-walled tube and split-barrel sampling procedures. In the thin-walled tube sampling
procedure, a thin-walled, seamless steel tube with a sharp cutting edge is hydraulically pushed into
the ground to obtain samples of cohesive and moderately cohesive soils. In the split-barrel
sampling procedure, a standard 2-inch (outside diameter) split-barrel sampling spoon is driven
into the ground with a 140-pound Central Mine Equipment (CME) automatic SPT hammer falling
a distance of 30 inches. The number of blows required to advance the sampling spoon the last
12 inches of a normal 18-inch penetration is recorded as the Standard Penetration Test (SPT)
resistance value and are provided on the boring logs at their depths of occurrence. The blow
counts, also referred to as SPT N-values are used to help estimate the relative density of
granular soil and the consistency of cohesive soils. The samples were transported to our
laboratory for testing and classification. The boreholes were grouted with a cement-bentonite
slurry.

The drill crew prepared a field log for each boring. Each log included visual classifications of the
materials encountered during drilling as well as the driller's interpretation of the subsurface
conditions between samples. The boring logs included with this report represent an interpretation
of the field logs and include modifications based on laboratory observation and tests of the
samples.

The CPT soundings were performed using ATV-mounted equipment. The CPT procedure
involves hydraulically advancing a steel cone shaped device attached to steel rods with flush-
joint couplings. The sounding unit has electronic strain gauges that measure the point
resistance, sleeve friction and pore-water pressure. A depth encoder device monitors
penetration as the rods are hydraulically pushed into the ground. The system is interfaced with
a computer that records the referenced parameters every two to four centimeters. These
parameters can be correlated to a variety of soil properties, including strength and density. The
in-situ data and the approximate soil types empirically estimated from the data are reported on
the attached CPT sounding logs.

The VST analyses were performed with a Geotech EVT 2000 Electrical Field Vane Apparatus
using a 65mm by 130mm rectangular end vane within borings at target depths. At the
beginning of each test, apparent rod friction was measured during initial rotation through a 20-
degree slip-coupling. Remolded tests were performed at selected depths after the initial test
and after rotating the vane through 10 revolutions.
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4 CL-ML / ML EEDOL
o X
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0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LMIIT (%)
WATER
BORING -| DEPTH TEST
SAMPLE (feet) SYMBOL COI:I;;ENT LL Pl DESCRIPTION / CLASSIFICATION
0
B-6/S-4 u 36 16 [LEAN CLAY with Sand, dark gray
B-7/S-6 * 44 10 [SILT with Sand, dark gray
B-10/Comp A 36 8 SILT with Sand, dark gray with gray-brown
B-5/S-6 ° NP NP |SILTY SAND, dark gray
B-5/S-7 O 40 4 SILT with Sand, dark gray
B-6/S-5 X 33 3 SANDY SILT, dark gray
B-6/S-7 A 38 12 |SILT with Sand, dark gray
B-7/S-7 o 41 4 SILT with Sand, dark gray
B-6/S-3 < NP NP |SILTY SAND, dark gray
B-7/S-4 + NP NP |[SILTY SAND, dark gray
PROJECT: Ash Containment Pond Embankment
LOCATION: Riverside Generating Station - Bettendorf, lowa
PROJECT NUMBER: 07105081
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

N:\Projects\2010\07105081\[lab data.B.5.1.XIS]REPORT

3 2 15 1 3 112 3/8 4 10 40 80 200
100 —@ *—0 *—©
” \L
80 \\\
]
]
70 —
N
s 60
o
i A\
|_
z \
8
& 40 \\
L
o
2 o
20 I\
10
0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL Sand Silt or
Coarse Fine Coarse | Medium | Fine Clay
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
B-5 1,2and 3 Various Sandy silt, trace gravel ML
PROJECT Riverside Generating Station
Bettendorf, lowa JOB NO. 07105081 DATE 11/22/2010

Tlerracon

Exhibiti B-2




U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

N:\Projects\2010\07105081\[lab data.B.6.1.XIS]REPORT

3 2 15 1 34 o 38 4 10 40 80 200
100 —@ 9—0 *—© O—<g—
I
[~~~
~
70
R
z 60 \\
g
|_
P4
g \\
o 40
y \\
30
20 e
\\
10
0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL Sand Silt or
Coarse | Fine Coarse | Medium | Fine Clay
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
B-6 1and 2 Various Sandy silt ML
PROJECT Riverside Generating Station
Bettendorf, lowa JOB NO. 07105081 DATE 11/22/2010

Tlerracon
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PERCENT FINER, %

U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
3 2 15 1 3n 112 3/8 4 10 40 80

100 @ *—© *—0

200

I

80

70

60

50

40

30

20

10

100 10 1 0.1
PARTICLE DIAMETER, mm

0.01

0.001

GRAVEL Sand

Silt or

Coarse | Fine Coarse | Medium | Fine

Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL PI
B-8 1and 2 Various Silt with sand ML
PROJECT Riverside Generating Station
Bettendorf, lowa JOB NO. 07105081 DATE 11/22/2010

N:\Projects\2010\07105081\[lab data.B.8.1.XIS]REPORT

Tlerracon
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

N:\Projects\2010\07105081\[lab data.B.8.5.XIS]REPORT

3 2 15 1 34 12 38 4 10 40 80 200
100 —@ *—0 *—© @— 4 = ‘d\
90
\\‘\
80
N
\\
70 \\
R
- 60 \
v
w
Z \.\
L
50
|_
= \
6
& 40 \\
L
o
30
20 I
10
0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL Sand Silt or
Coarse Fine Coarse | Medium Fine Clay
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
B-8 5,7 and 10 Various Silt with sand ML
PROJECT Riverside Generating Station
Bettendorf, lowa JOB NO. 07105081 DATE 11/22/2010

Tlerracon
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SIEVE DIAMETER, PASS,
sze mm % 100 e ——_
\.\\
15" 375 100 90 e
1" 25.0 100
34 19.0 100
12 125 100 80
3/8" 9.50 100
#a 4.75 100 \.\
#10 2.00 08
70
#20 0.850 03
#40 0.425 90
#60 0.250 87 \
#140 0.106 79 60
#200 0.075 74.9 S
0.0437 68.3 ) \
0.0319 60.4 Z 50
) L]
0.0211 48.4 @
0.0127 36.3 < \
0.0093 28.1 0
0.0067 20.1 \.
0.0032 9.0
0.0014 5.0
30
D60 0.0315
D30 0.0100 20 L5
D10 0.0034 N
\\
cu 9.2 10
ce 0.9 b
—~e—
SPECIFIC GRAVITY ~ 2.54 0
TESTED
10 1 0.01 0.001
PARTICLE DIAMETER, mm
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, uscs UNIFIED | NAT ATTERBERG LIMITS
ID D feet DESCRIPTION SYMBOL | Mw% LL PL PI
B-8 5T07 SILT WITH SAND ML NP NP NP
DARK GRAY
PROJECT MEC RIVERSIDE ASH POND
JOB NO. 02105081G DATE 11/11/2010

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G HydroALPlot B8&B9-COMP-15.0.xXIsm]JREPORT

Tlerracon
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70 -
IS 60 =
H
E 50 ]
A L ; ] i “ ™~
R 1 s
40 B
p 3
S s N
T i 30 , .
R - & Y
E 20 dZ AT TR N
s AT i \
S A7 i Ty
10 L . f >
4 U7 N YA i
1 i v 1 \
P 0 ) 1| T \
0 HEEH : (1 m|
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
NORMAL STRESS, psi
EFFECTIVE STRESS --- [ANGLE OF INTERNAL FRICTION, deg 36.4 COHESION, psi
TOTAL STRESS —— |ANGLE OF INTERNAL FRICTION, deg 33.0 COHESION, psi 0.0
120 SPECIMEN 1D: A B C
b WATER CONTENT, % 37.9 37.7 36.9
E
ADO N E. 2 DRY DENSITY, pcf 69.3 69.4 69.0
1 Z |SATURATION, % 75 75 72
A
éo 1 VOID RATIO 1.29 1.29 1.30
]
R ‘ WATER CONTENT, % 50.1 | 49.0 | 48.9
f % |DRY DENSITY, pcf 69.8 70.6 70.7
%0 L
T ; W |SATURATION (B PARAMETER) 0.97 1.00 | 0.97
R i o
E ] B U= o e ol il . i |voID RATIO 1.27 1.25 1.24
0 1+ 4
s 7 FINAL BACK PRESSURE, psi 98.6 98.9 | 101.2
7 == MINOR PRINCIPAL STRESS, psi 10.2 21.5 39.4
20 o
P ity EFFECTIVE STRESS PEAK AT % STRAIN 15.0 15.0 15.0
s |
r EFF. DEVIATOR STRESS AT PEAK STRAIN, psi 28.2 | 46.7 95.8
° TOTAL STRESS PEAK AT % STRAIN 15.0 15.0 15.0
0 5 10 15 20
STRAIN, % TOTAL DEVIATOR STRESS AT PEAK STRAIN, psi 28.2 46.7 95.8
CONTROLLED - STRAIN TEST ULTIMATE DEVIATOR STRESS (15% STR), psi 28.2 | 46.7 95.7
SAMPLE TYPE: RE-COMPACTED TIME TO 50% PRIMARY CONSOLIDATION, min 0.23 | 0.18 | 0.23
DESCRIPTION OF SPECIMENS: STRAIN RATE, % / hour 8.04 8.03 8.03
SILT WITH SAND, DARK GRAY INITIAL DIAMETER, inch 1.998 | 2.000 | 2.008
INITIAL HEIGHT, inch 4.047 | 4.034 | 4.056
LL NP [PL NP |PI NP |Gs 2.54 TEST |AREA AFTER CONSOLIDATION, inch2 3.132 | 3.116 | 3.117
PROJECT NO. 02105081G PROJECT: MEC RIVERSIDE ASH POND
BORING #: B-8
LABORATORY : TERRACON - LENEXA SAMPLE #:
DATE: 6/13/2008 DEPTH, feet: 5.0 - 7.0

PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL

COMPRESSION TEST ON COHESIVE SOILS 1rerrac0n

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B8-5.0.15 percent.xisREPORT -
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MEC RIVERSIDE ASH POND
021050816 B-8 0 5.0-7.0
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FAILURE SKETCH FAILURE SKETCH FAILURE SKETCH

SPECIMEN A SPECIMEN B SPECIMEN C

REMARKS:

SPECIMENS SATURATED BY THE WET METHOD.

EFFECTIVE STRESS FAILURE DATA BASED ON 15 % STRAIN.

EFFECTIVE STRESS MOHR®S CIRCLES DRAWN AT 15 % STRAIN.

TOTAL STRESS FAILURE DATA BASED ON 15 % STRAIN.

TOTAL STRESS MOHR®"S CIRCLES DRAWN AT 15 % STRAIN.

DEVIATOR STRESSES CORRECTED FOR MEMBRANE AND FILTER PAPER EFFECTS.
AREA AFTER CONSOLIDATION CALCULATED AS PER SECTION 10.3.2.1 METHOD A

STANDARD PROCTOR = 85pcf @ 25% MOISTURE
REMOLDED TO 69.2 pcf @ 37.5% MOISTURE REMOLDED TO 81.5% COMPACTION

Terracon
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SIEVE

SIZE

1.5"

3/4"
172"
3/8"

#10
#20
#40
#60
#140
#200

DIAMETER, PASS, 100
mm % —0 441i-..._‘\ -‘.L\\~
37.5 100 90 I
25.0 100
19.0 100
125 100 80 \Q
9.50 100
4.75 100
2.00 100
0.850 97 70
0.425 95
0.250 93
0.106 85 60
0.075 79.8 ® \
0.0438 66.4 g
0.0323 54.9 Z 50
0.0215 403 a \
0.0130 24.6 <
0.0095 16.1 40
0.0068 9.6
0.0032 7.3
0.0014 5.2 \
30
D60 0.0370
D30 0.0155 20
D10 0.0069 g\
Cu 53 10 A=
Ce 0.9 TTe—_|
—
SPECIFIC GRAVITY  2.60 0
TESTED
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, uscs UNIFIED | NAT ATTERBERG LIMITS
ID D feet DESCRIPTION SYMBOL | M% LL PL Pl
B-8 &B-9 Composite 1570 22.5 SILT WITH SAND ML NP NP NP
DARK GRAY
PROJECT MEC RIVERSIDE ASH POND
JOB NO. 02105081G DATE 11/11/2010

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G HydroALPlot B8&B9-COMP-15.0.xlsm]REPORT
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100 v
s 1
H g »
E T ] ]
A - EE R
R 60 e .
p || —= 2 SN WhaN N
S s T Vi N RN
T i 4 SN
R 40 W
S L N R
20 ¢
S AT \ TR
LA "L \ \ AT
AT A | | R
o JA1 I | | Il
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
NORMAL STRESS, psi
EFFECTIVE STRESS --- |[ANGLE OF INTERNAL FRICTION, deg 37.0 COHESION, psi 0.0
TOTAL STRESS —— |ANGLE OF INTERNAL FRICTION, deg 9.3 COHESION, psi 48.5
180 SPECIMEN ID: A B c
b WATER CONTENT, % 29.0 29.1 28.7
0 -
J\Ef 7 2 [PRY DENSITY, pcf 70.6 70.6 71.1
E
Mo ,,' /" = Z [sATURATION, % 58 58 58
A L == -
To 7/ S==L VOID RATIO 1.30 | 1.30 | 1.29
T
R ; ”J’ WATER CONTENT, % 49.5 49.2 48.4
T
1300 Iy g DRY DENSITY, pcf 71.0 71.2 71.9
! I
o ,.f g SATURATION (B PARAMETER) 0.99 0.95 1.00
R 8 z
E f,,’ i |voID RATIO 1.29 1.28 1.26
$0 1
s h FINAL BACK PRESSURE, psi 99.2 99.3 99.7
40 5]. MINOR PRINCIPAL STRESS, psi 11.3 20.3 39.8
T
;o : EFFECTIVE STRESS PEAK AT % STRAIN 15.0 15.0 15.0
I EFF. DEVIATOR STRESS AT PEAK STRAIN, psi 118.0 | 122.9 | 129.3
° TOTAL STRESS PEAK AT % STRAIN 15.0 15.0 15.0
0 5 10 15 20
STRAIN, % TOTAL DEVIATOR STRESS AT PEAK STRAIN, psi 118.0 | 122.9 | 129.3
CONTROLLED - STRAIN TEST ULTIMATE DEVIATOR STRESS (15% STR), psi 117.7 | 122.5 | 129.3
SAMPLE TYPE: RE-COMPACTED TIME TO 50% PRIMARY CONSOLIDATION, min 0.18 0.14 0.13
DESCRIPTION OF SPECIMENS: STRAIN RATE, % / hour 8.04 8.04 8.04
SILT WITH SAND, DARK GRAY INITIAL DIAMETER, inch 2.006 | 2.003 | 2.004
INITIAL HEIGHT, inch 4.059 | 4.067 | 4.049
LL NP |[PL NP [PI NP |Gs 2.6 TEST |AREA AFTER CONSOLIDATION, inch2 3.155 | 3.135 | 3.139
PROJECT NO. 02105081G PROJECT: MEC RIVERSIDE ASH POND
BORING #: B-8 & B-9
LABORATORY : TERRACON - LENEXA SAMPLE #: COMPOSITE
DATE: 6/13/2008 DEPTH, feet: 15.0 - 21.0 & 20.5 - 22.5

PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL

COMPRESSION TEST ON COHESIVE SOILS

Terracon
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MEC RIVERSIDE ASH POND
02105081G B-8 & B-9 COMPOSITE 15.0-21.0&20.5-225
6.0
5.5
s 50 L
pl 45 = —
R E 4.0 "’I',I e — = = —_:_—
[ IEE
3.5 —fH
N g ’,".',,"
c S 30 s
| 5 25
P A 20
AT 15
L, ¥
1.0
0.5
0.0
0 5 10 15 20
STRAIN, %
FAILURE SKETCH FAILURE SKETCH FAILURE SKETCH
SPECIMEN A SPECIMEN B SPECIMEN C
REMARKS:

SPECIMENS SATURATED BY THE WET METHOD.
EFFECTIVE STRESS FAILURE DATA BASED ON 15 % STRAIN.
EFFECTIVE STRESS MOHR®S CIRCLES DRAWN AT 15 % STRAIN.

TOTAL STRESS FAILURE DATA BASED ON 15 % STRAIN.

TOTAL STRESS MOHR®"S CIRCLES DRAWN AT 15 % STRAIN.
DEVIATOR STRESSES CORRECTED FOR MEMBRANE AND FILTER PAPER EFFECTS.

AREA AFTER CONSOLIDATION CALCULATED AS PER SECTION 10.3.2.1 METHOD A

STANDARD PROCTOR =

= 75pct @ 25% MOISTURE

REMOLDED TO 70.7 pcf @ 28.9% MOISTURE

REMOLDED TO 94.3% COMPACTION

Merracon
Exhibit B-12
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

N:\Projects\2010\07105081\Lab Data\[lab data.B.9.6.xIS]REPORT

3 2 15 1 34 o 38 4 10 40 80 200
100 —@ 9—0 *—© @— L "\
\\
90 \.J\
N

80 AN

70 \
X
& 60 \
; \
|_
= )
g N\
i} Y

30

20 \

‘\
10
0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL Sand Silt or
Coarse Fine Coarse | Medium | Fine Clay
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
B-9 6 22-24 Silt ML
PROJECT Riverside Generating Station
Bettendorf, lowa JOB NO. 07105081 DATE 11/22/2010
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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70 AN
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X
- 60 \
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: A
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o \
30 \
20 \.\\
LN
‘\
10
— |
0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL Sand Silt or
Coarse | Fine Coarse | Medium | Fine Clay
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
B-11 5and 6 Various Sandy silt ML
PROJECT Riverside Generating Station
Bettendorf, lowa JOB NO. 07105081 DATE 11/22/2010
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50
S
R 40 .
£ p:
A DG
R >
30 - -
p - - > 1
S s g A
T i A i
R 20 p e m
E T T
S (,_ AEN | N,
S 10 i . ! L s . ™N ‘\ N
| NEEn/
=T 5 )\ i I
0 Ot ¥ A i | ! |
0 10 20 30 40 50 60 70 80 .90 100 110 120 130 140 150
NORMAL STRESS, psi
EFFECTIVE STRESS --- |ANGLE OF INTERNAL FRICTION, deg 34.5 COHESION, psi 0.2
TOTAL STRESS —— |ANGLE OF INTERNAL FRICTION, deg 18.3 COHESION, psi 2.1
45 SPECIMEN 1ID: A B C
b | WATER CONTENT, % 29.3 29.7 29.8
0 =
51 - 2 [DRY DENSITY, pcf 88.9 88.6 86.3
L =
B5 - Z [SATURATION, % 90 90 86
A 2
go e VOID RATIO 0.87 0.88 0.93
R WATER CONTENT, % 31.4 30.3 30.5
325 1 - T == = % [DRY DENSITY, pcf 90.5 92.0 91.7
] 7 4
Do § waj ; SATURATION (B PARAMETER) 1.00 0.98 0.95
R - g o
E M4 i |voID RATIO 0.84 | 0.81 | 0.81
45 1=
s |7 - = FINAL BACK PRESSURE, psi 99.1 99.3 99.9
L 7~
10 f——= MINOR PRINCIPAL STRESS, psi 9.8 19.5 39.6
/
P5 EFFECTIVE STRESS PEAK AT % STRAIN 15.0 15.0 15.0
s
1 EFF. DEVIATOR STRESS AT PEAK STRAIN, psi 13.5 25.6 41.3
° TOTAL STRESS PEAK AT % STRAIN 15.0 15.0 15.0
0 5 10 15 20
STRAIN, % TOTAL DEVIATOR STRESS AT PEAK STRAIN, psi 13.5 25.6 41.3
CONTROLLED - STRAIN TEST ULTIMATE DEVIATOR STRESS (15% STR), psi 13.5 25.7 41.3
SAMPLE TYPE: RE-COMPACTED TIME TO 50% PRIMARY CONSOLIDATION, min 1.20 1.10 0.91
DESCRIPTION OF SPECIMENS: STRAIN RATE, % / hour 8.03 8.22 8.23
BROWN
INITIAL HEIGHT, inch 3.911 | 3.914 | 3.956
LL 36 |PL 28 [PI 8 | Gs 2.67 TEST |AREA AFTER CONSOLIDATION, inch2 3.121 | 3.075 | 3.071
PROJECT NO. 02105081G PROJECT: MEC RIVERSIDE ASH POND
BORING #: B-10
LABORATORY : TERRACON - LENEXA SAMPLE #: COMPOSITE
DATE: 6/13/2008 DEPTH, feet: 13.0 - 18.0

PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL

COMPRESSION TEST ON COHESIVE SOILS

Terracon

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B10-COMP-13.0.15 percent.xisxREPORT
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MEC RIVERSIDE ASH POND
02105081G B-10 COMPOSITE 13.0-18.0
4.5
4.0 — — = — —
S 35 = —— === =
P T vzt 77
R 7
R 3.0 f1r
| E ///
Ng 25 /7
C Ill-”
;20 r
Pi 15 .":;
A I's
L -:— 1.0
O 05
0.0
0 5 10 15 20
STRAIN, %
FAILURE SKETCH FAILURE SKETCH FAILURE SKETCH
——
——————
T R —m—
SPECIMEN A SPECIMEN B SPECIMEN C
REMARKS:
SPECIMENS SATURATED BY THE WET METHOD.
EFFECTIVE STRESS FAILURE DATA BASED ON 15 % STRAIN.
EFFECTIVE STRESS MOHR®"S CIRCLES DRAWN AT 15 % STRAIN.
TOTAL STRESS FAILURE DATA BASED ON 15 % STRAIN.
TOTAL STRESS MOHR®"S CIRCLES DRAWN AT 15 % STRAIN.
DEVIATOR STRESSES CORRECTED FOR MEMBRANE AND FILTER PAPER EFFECTS.
AREA AFTER CONSOLIDATION CALCULATED AS PER SECTION 10.3.2.1 METHOD A
STANDARD PROCTOR = 75pcf @ 25% MOISTURE
REMOLDED TO 87.9 pcf @ 29.6% MOISTURE REMOLDED TO 117.3% COMPACTION
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PERCENT FINER, %

U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
3 2 15 1 34 12 38 4 10 40 80 200

100 @ T @000 —0—g \l\
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60 N
AN
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40
=
30
N\

20 N
LN .
N
10 =
—
0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL Sand Silt or
Coarse Fine Coarse | Medium | Fine Clay
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl

B-11 5and 6 Various Sandy silt ML

PROJECT Riverside Generating Station

Bettendorf, lowa JOB NO. 07105081 DATE 11/22/2010
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Draft Geotechnical Engineering Report
RGS South Ash Containment Pond Embankments = Bettendorf, lowa
December 7, 2010 = Terracon Project No. 07105081/02105081G

Laboratory Testing

The samples obtained from the borings were tested in our laboratory to determine their water
contents. Dry densities were obtained and unconfined compressive strength tests were
performed on selected tube samples. A pocket penetrometer was used to help estimate the
approximate unconfined compressive strength of some cohesive samples. The pocket
penetrometer provides a better estimate of soil consistency than visual examination alone. The
laboratory test results are presented on the boring logs.

The soil samples were classified in the laboratory based on visual observation, texture and
plasticity. The soil descriptions and estimated group symbols presented on the boring logs for
native soils are in general accordance with the Unified Soil Classification System (USCS) and
the attached General Notes. A summary of the USCS is also attached.

Atterberg limits and gradation (hydrometer) tests were performed on selected samples to
determine index properties and to further classify the materials. A series of isotropically
consolidated, undrained triaxial compression tests with pore pressure measurements were
preformed on remolded samples to evaluate shear strength properties.
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GENERAL NOTES

DRILLING & SAMPLING SYMBOLS:

SS: Split Spoon — 1-" 1.D., 2" O.D., unless otherwise noted H S: Hollow Stem Auger

ST: Thin-Walled Tube - 3" O.D., unless otherwise noted PA: Power Auger

RS: Ring Sampler - 2.42" 1.D., 3" O.D., unless otherwise noted HA: Hand Auger

DB: Diamond Bit Coring - 4", N, B RB: Rock Bit

BS: Bulk Sample or Auger Sample WB:  Wash Boring or Mud Rotary

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or “N-value”.

WATER LEVEL MEASUREMENT SYMBOLS:

WL:  Water Level WS: While Sampling N/E:  Not Encountered
WCI:  Wet Cavein WD: While Drilling

DCI:  Dry Cavein BCR: Before Casing Removal

AB: After Boring ACR: After Casing Removal

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
times and other locations across the site could vary. In pe rvious soils, the indicated levels may reflect the location of groundwater.
In low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the U nified Classification System. Coars e Grained Soils
have more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand.
Fine Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are
plastic, and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may
be added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the
basis of their in-place relative density and fine-grained soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SOILS RELATIVE DENSITY OF COARSE-GRAINED SOILS
Unconfined Standard Penetration Standard Penetration . oo (RS)
Compressive or N-value (SS) Consistency or N-value (SS) qugwgllgtr Relative Density
Strength, Qu, psf Blows/Ft. Blows/Ft. —_—
<500 0-1 Very Soft 0-3 0-6 Very Loose
500 - 1,000 2-4 Soft 4-9 7-18 Loose
1,001 - 2,000 4-8 Medium Stiff 10-29 19-58 Medium Dense
2,001 — 4,000 8-15 Stiff 30-49 59-98 Dense
4,001 — 8,000 15-30 Very Stiff > 50 > 99 Very Dense
8,000+ > 30 Hard
RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY
Descriptive Term(s) of other Percent of Major Component . .
- — Particle Size
Constituents Dry Weight of Sample -
Trace <15 Boulders Over 12 in. (300mm)
With 15-29 Cobbles 12in. to 3in. (300mm to 75 mm)
Modifier > 30 Gravel 3in. to #4 sieve (75mm to 4.75 mm)
Sand #4 to #200 sieve (4.75mm to 0.075mm)
Silt or Clay Passing #200 Sieve (0.075mm)
RELATIVE PROPORTIONS OF FINES PLASTICITY DESCRIPTION
Descriptive Term(s) of other Percent of Plasticity
- — Term
Constituents Dry Weight - Index
Trace < 5 Non-plastic 0
With 5 -12 Low 1-10
Modifiers > 12 Medium 11-30
High > 30
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GENERAL NOTES

Sedimentary Rock Classification

DESCRIPTIVE ROCK CLASSIFICATION:

LIMESTONE

DOLOMITE

CHERT

SHALE

SANDSTONE

CONGLOMERATE

Sedimentary rocks are composed of cemented clay, silt and sand sized particles.

The most common minerals are clay, quartz and calcite. Rock composed primarily of calcite
is called limestone; rock of sand size grains is called sandstone, and rock of clay and silt size
grains is called mudstone or clay stone, siltstone, or shale. Mo difiers such as shaly, sandy,
dolomitic, calcareous, ca rbonaceous, etc. ar e u sed tode scribe va rious co nstituents.
Examples: sandy shale; calcareous sandstone.

Light to da rk colored, crystalline to fin e-grained texture, co mposed of Ca Cog, reacts readily
with HCI.

Light to dark colored, crystalline to  fin e-grained texture, com posed of CaMg (CO,),, harder
than limestone, reacts with HCI when powdered.

Light to dark colo red, very fine-grained texture, composed of micro-cry stalline quartz, (Si05,),
brittle, breaks into angular fragments, will scratch glass.

Very fine-grained texture, composed of consolidated silt or clay, bedd ed in thin layers. The
unlaminated equivalent is frequently referred to as siltstone, claystone or mudstone.

Usually lig ht col ored, coarse to fine texture, composed of ce mented sand size grains of
quartz, feldspar, etc. Cement usually is silica but may be such minerals as calcite, iron-oxide,
or some other carbonate.

Rounded rock fragments of variable mineralogy varying in size from near sand to boulder size
but usu ally p ebble to cobble size (Y2i nch to 6 i nches). Cem ented togethe r with variou s
cementing a gents. Brecciai s simil ar but co mposed of an gular, fractu red rock pa rticles
cemented together.

DEGREE OF WEATHERING:

SLIGHT

MODERATE

HIGH

Slight decomposition of parent material on joints. May be color change.
Some decomposition and color change throughout.

Rock highly decomposed, may be extremely broken.

Classification of rock materials has been estimated from disturbed samples.

Core samples and petrographic analysis may reveal other rock types.
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soil Classification
g . q q q A
Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests Group B
Symbol Group Name
Gravels: Clean Gravels: Cu>4and1<Cc<3F GW Well-grade  d gravel"
More than 50% of Less than 5% fines © Cu<4 and/or 1> Cc > 3F GP Poorl  y graded gravel F
coarse ) Gravels with Eines: | Fines classify as ML or MH GM | Silty gravel "% "
Coarse Grained Soils: | fraction retained on o finesC [ F . FGH
" | No. 4 sieve More than 12% fines ~ | Fines classify as CL or CH GC |Clayey gravel™®
More than 50% retained : E i
on No. 200 sieve sands: Clean Sands: . 5 Cu>6and1<Cc<3 SW Well-grade  d sand
50% or more of coarse | Less than 5% fines Cu<6and/or1>Cc>3F SP | Poorly graded sand'
fraction. passes Sands with Fines: Fines classify as ML or MH SM Silty sand GH
No. 4 sieve More than 12% fines® | Fines Classify as CL or CH SC | Clayey sand ®™
. Pl > 7 and plots on or above “A” line CLlean  clay""
) Inorganic: — i KM
Silts and Clays: Pl < 4 or plots below “A” line ML Sil
Liquid limit less than 50 Organi Liquid limit - oven dried 0.75 oL | Organic clay -MN
ine-Grai ils: rganic: .
Fine-Grained Soils: 9 Liquid limit - not dried < Organic silt*"°
50% or more passes the — KM
. . Pl plots on or above “A” line CH Fat clay ™~
No. 200 sieve Inorganic:
Silts and Clays: Pl plots below “A” line MH | Elastic Silt"""
Liquid limit 50 or more . Liquid limit - oven dried Organic clay “*"*
Organic: Liquid limit - not dried <0.75 OH " organic sit*=a
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat
A Based on the material passing the 3-in. (75-mm) sieve " If fines are organic, add “with organic fines” to group name.
B If field sample contained cobbles or boulders, or both, add “with cobbles ' If soil contains > 15% gravel, add “with gravel” to group name.
or boulders, or both” to group name. ! |f Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
¢ Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded I soil contgins 1520 29% plus No. 200, add “with sand” OZ“wit}r:
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly gravel,” whichever is predominant.
graded gravel with silt, GP-GC poorly graded gravel with clay. " If soil contains > 30% plus No. 200 predominantly sand, add “sandy”
P Sands with 5 to 12% fines require dual symbols: SW-SM well-graded to group name.
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded " If soil contains > 30% plus No. 200, predominantly gravel, add
sand with silt, SP-SC poorly graded sand with clay “gravelly” to group name.
2 " Pl > 4 and plots on or above “A” line.
(Dy,) 0

E Cu=Dg/Dye  Cc= Pl < 4 or plots below “A” line.
D,, x Dg, PPl plots on or above “A” line.

@ P| plots below “A” line.

-

If soil contains > 15% sand, add “with sand” to group name.
If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

(0]

60 1 T T -
For classification of fine-grained -
soils and fine-grained fraction ° 7
50 - of coarse-grained soils ; \-’\(:/ R \;\Qe
—~ Equation of “A” - line EN o
o Horizontal at Pl=4 to LL=25.5.
> 49 then PI=0.73 (LL-20) OS2
[ N
=) Equation of “U” - line // Q\o
Z Vertical at LL=16 to PI=7, - Y
> 30 thenPI=0.9 (LL-8) -
': //
3] oV
|: i O'{
@ 2 P
.
.| I
& v MH or OH
.
10 - /
S
4 A CL-ML ML or OL
o | |
0 10 16 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT (LL)
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MIDAMERICAN ENERGY COMPANY
RIVERSIDE GENERATING STATION

BETTENDORF,

IOWA

REMEDIATION OF DIKE EROSION

| DRAWING INDEX
DWG | REV
NO, | TITLE NO.-
1 COVER SHEET 0
10 | PLAN VIEW 0
20 | TYPICAL CROSS SECTIONS Sl
30 | DETAILS OF PROPOSED CONSTRUCTION | 1 B

| HEREBY CERTIFY THAT THIS ENGINEERING DOCUMENT WAS PREPARED BY ME
OR UNDER MY DIRECT PERSONAL SUPERVISION AWD THAT | AM A DULY
LICENSED PROFESSIONAL ENGINEER UNDER THE LaWS OF IOWA

DATE | APPROVED

TESCRA~ Tt

SCALE
AS
08/30/01

DRAWN
VDM
HECKE] DATE
WDM
APPROVED

modeco
BETTENDORF, IOWA 52722(563)350~-5451
A SUBSIDIARY OF JOHNSON BROS.

630 RIVER DRIVE

TRl A £ ,é/ Qs g/4/e] :
TPAUL H. SCHWARTZ, PE. ™ 7 'IOWA REGISTRATON'NO. 11182 ”
| VY REGISTRATION EXPIRES DECEMBER 31, 2002

PAGES OR-DRAWINGS COVERED BY THIS SEAL
" "DRAWINGS 1,10, 20, 30 -

MIDAMERICAN ENERGY COMPANY
RIVERSIDE GENERATING STATION

COVER SHEET

THLE REMEDIATION iOF ' DIKE EROSION

al : BETTENDORF, I0WA

@
&8

52
i

DRAWING NO,
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8/30/01] WDM

DATE

DESCRIPTION

200 100 O 200

1 |ADDED STATIONING, REVISED NOTES

ND.

AS SHOWN
7/25/01

L /
L

T
End of Dike = S 33 32’ E 2126/
//A 4470~ 30

STA 0400 *

EL, S721
U J4
& |=
130/
. %aéag}
V- :i\i\\ g 8 g 2 % ‘
i 2
EL. 577.4 s :
o0 [ TA 2D+00 8
VS P F— A .
v [ 150 150 = ﬁg
?) ® ;. N g
0 TEEY
=z @ ; z
- SPOIL DISPOSAL AREA 15 EL. 5803 — 30! m g2}
- / o -
. © Corps, O B &
ps, Of Englheers o
‘5\5 EL. 577.62 EL, 5778 EL. 5780 / STA 15+00 Horlzontol Bench 3SR | :§ E %
o =
i . —R R
Y
A

|

GENERAL REFERENCES
1 BASE DRAWING INFORMATION USED FOR SITE MAP

OBTAINED FROM MID AMERICAN ENERGY COMPANY DRAWING

ENTITLED “RIVERSIDE SOUTH FENCE AND ASH FILL AREA”

DRAWN BY IOWA GAS AND ELECTRIC COMPANY, DRAWING

NUMBER 22-500-108-012, DATED 27 MARCH 1967 AND LAST S e o
REVISED 18 NOVEMBER 1977, -

RIVERSIDE GENERATING STATION

BETTENDORF} IOWA
TIME peMEDIATION OF DIKE EROSION

MIDAMERICAN ENERY COMPANY
PLAN VIEW

NOTES:
1, DATES OF SURVEY - 28 JUNE 2001, 21 AUGUST 2001

5. STATIONING SHOWN ON PLAN VIEW IS NOT STAKED IN
THE FIELD ' PROJECT NO
3, FOR SECTIONS SEE DRAWINGS 20 AND 30 o o

DRAWING NO.

10
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ELEVATION (FT.)
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[ \ ‘\‘\\
NN
560
-20 -10 o} 10 20 30 40
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N
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13 \
- AN
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SECTION D-D

LEGEND

X. POND ELEVATION

I RIVER ELEVATION S67 FT.
AT TIME DF SURVEY

~= - PROJECTED PROFILE
EXISTING PROFILE

NOTES:

CROSS SECTION ASUMED TO
EXTEND DN 21 SLOPE BELOW
EL. 567

FLAT POOL ELEVATION 581 FT.

ELEVATION (FT.)

ELEVATION (FT.)

TYPICAL PROPOSED SECTION

COMPACTED RANDOM : ;
FILL (LS ™ —[ 127 MIN. i"{'l

DISPDSAL OF EXCESS -

WASTE MATERIAL

1.5 RIPRAP
-EL. 560

SEE SPECIFICATIONS
FOR GRADATION
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DATE

DESCRIPTION

ND.
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SCALE
DATE

DRAWN
THL
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BETTENDORF, IOWA 52722(563)359—

A SUBSIDIARY OF JOHNSON BROS.
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MID AMERICAN ENERGY COMPANY
RIVERSIDE GEMERATING STATION
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BETTENDDRF, 10WA
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Riverside Generating Station (22) i
EST MATE SHEET ' . - P. E. No.

e /_‘ Order No.

IOWA-ILLINOIS 6AS AND ELECTRIC COMPANY

Account No.

Y

Estimated by __ John W, Griffin : Date __ August 5, 196

Budget Page Item

Approved by Date

|

] N

i Proposed.to: Provide a new ash disposal ares in the Mississippi River behind ATLCOA
and adjacent to our present disposal area by constructing a riprap
dike from Riverside Station to the ALCOL screen house.

Reason: [t is estimated that our present ash disposal area will be filled during
uvmmer of 1966, Proposed area is estimsted to last until the summer
of 1980, The zbove estimates are based on 50% cozl fuel of total fuel,

with an annusl growth factor of ash production of 1.064.

! Quantity - o Item o Material Labor  Total
1 Lot [Rock riprap 12,159 cu. yards € £4.00 cu.yd. A L i
placed ‘ 52636 j 52636
i P :
G Aquisition - BB LT i
I - |
Permit from U.S. Corps of Engineer o ! ! ¥250 ; 250
Engineering & Supervision Lo § 1000
§ : I ‘ : -
Overhe A 194
ek ___-2293 52
TOTAL L B774C ; 1496 ;
3 d i I
) 3 j ?
‘ S O T
\ -
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f: | ‘ I
E ; o i
| : o o : i i i
| ] | ? !
i ! ‘ [
: i i
f : : .

| L o e L Edibit C-15

Form C, 0.-28


bwlarsen
Typewritten Text
Exhibit C-15


Y
4
=
v
L
o}
d
a
z
L4
]
Y
o
&
o]
z
-
=}
ot
<
2
o

OF

SHEET NO.

>
z
<
[
=
o
8}

£ pen

onee Le o7 o

T

!

Glad \mi

fé.\md. \Nuﬂs

m_ i YyoL Qe\\\ MNP
" m.k.\... X { .
A fee’a/ _Wek%‘\.\\kqwm
= i h
DY m : “ ,

G 5

%W\w e o g &J»v QQQ%& ] A :
D SIeHA KT DY , ‘ G R 4 ,
7 eeo‘y o | W.m 23,2 7Ry
CIx VRN
RSt A Qm&mumb\.\wq\\f Qimw . hﬂ»o\ﬁ\%»ﬂ\“%
4;./
| oy |
P Hm LN EROVEI ),
. : . . v v " .
W %77 &F oo 2/ | Awixey;
@NEY P QL _ _ - W D
ooy F0 \WQRW.&%\V% ﬂmx \ﬂ\ \Q.\Y\I oz ﬂv\ﬁ\%ms\&“ \vﬁ&\\\«\«ﬂﬂ-&\\‘ ,,
@ P S o o F T o & I
& o WA #OTY goprsy MO Ry IV P ,_

QQQ\M\\AQM\%Q% h\ﬁ“«m Q\ml %&N\WMR\\.\Q\M SO %\QNPWK

WOS 16-0D WHOd

p ; J



bwlarsen
Typewritten Text
Exhibit C-16


Exhibit C-17


smlevorson
Text Box

bwlarsen
Typewritten Text
Exhibit C-17


" s v _
9 .| NOLO3SSSO¥D TWOIOOTOaDONAAH

EEE @ NOLLYLS ONLLVHINID JAISHIAN amen Lase Anaooaa

Tl ONOULTTOLY AT VIO 153rTRd.

VMQI *ROANI 1138 ONCULATRNY MATY el

Aoko) e pups [0ADIY [XJ T
puos fakord sasn [/ PopouB—Aood Sasn R popnuB-A00d 538N Y9

ANVIWOD ADYING NVIRIGWYGIN 17300%d] Avawen el

YMO! "S3NIOW S3a RERHYR 00T [ A9 OO0

s s3sn DH_H_ Hnepee g Apnsold moq mm..,m__‘.._v §

SOHAVEO ASCI0HINT

(¥) suyesog buopy vsudisygy

ooyt 0oz'L 0008 008 009 00t 002

M

S
2%

2.

S

2N

<
72

Y2

M

N

aNVS

x\\\\'.

<
%)

(AunaTo) oouaIa

95

() vonomp

S
2

§,

A0 é

oy Lo

T 12
s 1/

[ .n._w.\ GNOd 39VHOLS HSY [ANwi0dNaEL e

\/ _

LS

2
m

Exhibit C-18

THET = S TP I\



bwlarsen
Typewritten Text
Exhibit C-18

bwlarsen
Typewritten Text


. ey e ) _
| L oo NOLLOIS-SSOND TVOIDOTIOIDOUAAH o .
VMO FH0aNI LS8 |_ CErre] Ay ABANITIVES o :
) YN pucs £
Bl @) | ouasouseoomew N L o BN oms-tons Sy ] s s s 7
VAOLSINION S30 “ouaio oNreim ArGEvmsq el Ko 7 leADsD o
W ~ #s sosn _H_H_ Awonsold ma) 535N § pepriB-Aood SISM E
v.._. SOHAVHD AD0T0HIN
B
a

(1) sujesng Guopy esup)siq

....... fss

.......................... Mmmm
(2uno10a) Mooyaza i
............... fass
Wown
: AVIO
295:
: H : o H AY10 (3unoioa) soo¥agas
+95: 3 . cadvansnesssd] N T
“. . . J_u><mmv. On l_m>(mo w
H : faX:! H . . .
sgsi . : ™ fses
: s - o
ns . -

Exhibit C-19

HOT = 06 10 P1 IrA- - somemeg\ e\

(4) uopossy



bwlarsen
Typewritten Text
Exhibit C-19

bwlarsen
Typewritten Text

bwlarsen
Typewritten Text


. EE0TY Q-QaNv.OD .
.| 8 ano| . NOLO3S-SSOND TvOISOTOZOONAMM | —
R CRREINET e Ry ==LEL=U
HAR NOILYLS ONILVSENIO JAISUIANM Aamond Licoe e
ANVINOD ADNINT NVORIIWVAIN oo vy v
YMOI ‘SINICW S3a KITHYH LL08 A3 OO0
. - F_D Yym jeanun
PopouB—joM SISN
HS him pung
pepouB—jioM sOSN ﬂw
() euyosog Buoy esunysiq
. 0w 009 ooy 00z 0
225 . i8S
H 0 H
: QR
%
X
R
‘ses
Tid aNvS TId GNVS
e ioeg
R 72
[
.
o :
SRINE-77
M H
S ooz e gt e g E s s s ssnes O T it

a

{) voporsz

fop P
Aopso|g mo Wﬁw §
popoaB-fiom Mmam ﬁ

19ADJg Apuog
popauB—(jop SISN g

us 4puos sosn [T
S °pso@ sasn _H_H_
puos Auis sosp E

Ao Apuog
APRsolg #0) SIS

HiS yys puog
PepouB—Auood SISM

Ao13 yim puog
Popoub—{iof SOSN

(3) ouesng Buoy eaumeq

%
1]
2R

Aojg Ajonsoid
yBiH o1 Mo s9sn

pung Ajeansg
popouB-£iood SoSn

|oansy

POpOIB—{lOM SISM

AN
[

SOHAYND AZOT0HIN

aNvS V1o
oL NYS ALTIS

os

N\
\

MANN

\ ONOd IHSV NoLoa  \

st

Ty
Y

Ty
RITITULTUY

vi5i

ozs}

L

s

8esi

s

() vopoaem

Exhibit C-20

L e T ppapar Pt



bwlarsen
Typewritten Text
Exhibit C-20

bwlarsen
Typewritten Text


Drilling Log MW-4 TO MW-8.GPJ MWH IA.GDT 2/12/08

Drilling Log

M W H 7 | Monitoring Wefll. MwW-4

: Page: 1 of 1
Project _Riverside Generating Station - S Owner MidAmerican Energy Company COMMENTS
Location _6001 State Stree!, Bettendorf, lowa L Project Number _1974068.0101
Surface Elev.. 574.36 ft North -356. ) i 7 - East 1015
T - 01/15/08 T5108
Topof Casing _ 674.03ft . \yater Level Initial E% 53 > 12:00 Static Y 563.43 13:13
Hole Depth _20.0ft . - Sgreen; Diameter 2in - Length 15.0 ﬂ Type/S|ze PVCA0.01in
Hole Diameter 8.25in Casing: Diameter 2in - Length 4.7f Type PVC
Drill Co. _Thiele Geotech; Inc. ~_ Drilling | Melhod Hollow Stem Auger/24 lncBameBm)on NA -
Driller _Dave Mather Dnller Reg # 7892 O ) Log By ' Adam Newman
Start Date 1/15/2008 . Completion Date _1/15/2008 “: Checked By _K. Amstrong
. Bentonite Grout m Bentonite Granules@ Grout Portland Cement Sand Pack Sand Pack
> 2 . .. . c
s logl 2| &|l2s| e . Desciiption 21 E
8E |gzaif §| 281 &8s ? o - ) 05 IoF=y
a ele| 88|57 |2 (Color, Moisture, Texture, Structure, Odor) = E ®
) ® | @F | o " Gealogic Descripiions are Based on the USCS. O . .
0 Gravel 574.36
':." Surface - coarse angular GRAVEL (imported) ballast over medium I
. .
L 4 o0 o, B‘ ow to large gravel with coal dust.
B - 14 ] .
. :
B 4 12 ':7 4 Silty CLAY, soft, brown, moderate plasticity, low moisture, no odor.
' 7 cL ) ,
i i i " 1570
— 5 4 o ~GLAY, soft, light brown, with black organic sity nodules, low '
R 4 00 5 / moisture, no odor.
100% g % Silty CLAY, soft, brown, some fine sand, stiff at 7 feet, dark brown
- = -y at 7.8 feet, no odor.
B - 7 4 CL
0.0 9 X 2RV
R | 100%| o Y
0.0 5 X ) 565
| _— . m o e e e
10 100%| 4 5 CL | _ Fine sandy CLAY, soft, brown, some miosture, noodor. _ ____ _
S 2 S\BZZZ o | Sity CLAY, soft dark brown, moist, moderate plastilty, no odor.__ - ¥
’ . 7 cL Fine sandy CLAY w/ some silt, reddish/light brown, moist, no odor
| | 100%| 4 /
e e e — ]
7 Silty CLAY, soft, dark grey, moist, some small well-rounded gravel
B 1 00 1 % from 14-15.7, no odor.
R | 100%| 3y \ cL .
A\ ] M. 560
— 15 — 00 g 7 :
% 2 I N
- . 100% Z— CLAY, soft, light grey; brown silty mottles with trace small-medium
4 cL sand, moist-wet, no odor. :
- — 0_0 . 1 / P
Y 100! 2of USEXEX Cla ' - - v.
| | yey SILT with some fine well rounded gravel, light grey/light s X
2\ 4 C- \ brown, wet, no odor. [ : :
- < 0.0 g \ Fine sandy CLAY, soft, ligth brown/light grey, moist-wet, no odor. [
, Weathered BEDROCK, very hard fractured clayey SILT, light grey, 555
100% 9
— 20 — — N wet.
8 / L
R B 14
i i —550
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KA _ Page: 1 of 1
Project * Rivérside Generating Station ‘ Owner MidAmerican Energy Company COMMENTS .
Location 6007 State Street, Bettendorf, lowa Project Number _7974068.0101
Surface Elev, - 573.93ft - - ~North -2708 East -328
e 01/15/08 - 08
Top of Casing :573.86ft__ \yater Level Initial \/565.46 __15:50 Static ¥/569.96 __os:10
Hole Depth .1_5-Qﬂ . Screen: Diameter 2in___ Length _10.0ft TypelSize PVC/0.01in .
Hole Diameter .- 8.25 in Casing: Diameter _2in Length 4.7 1t Type PVC
Drill Co. _Thiele Geotech, Inc. .- - Drilling Method _Hollow Stein Auger/24-incBapdiRueon NA
" Driller Dave Mather Driller Reg. # 7892 Log By Adam Newman
. Start Date _1/15/2008 -Completion Date-_1/15/2008 Checked By K. Armstrong .
. Bentonite Grout m Bentonite Gfanules@ Grout ;{’4 Portland Cement - Sand Pack - Sand Pack
£ - 05 ‘55 e Description _é 5
g |2E]1 803|889 Q ' o 32 BE
a- |=ef g 28|57 3 (Color, Moisture, Texture, Structure, Odor) 2 £ 3T
= | | ' Geologic Descriptions are Based on'the USCS. o u
O Gravel —— | 573.93
: o> | GW I Surface - coarse angular GRAVEL (imported). n SR
L _ . Mottled silty CLAY, soft-stiff, reddish brown, moist, no odor.
R | | %997 cL '
3\ o
- -4 00 12 %27 I O
i v 100%| 8y oL Organic suty CLAY, small roots, soft, dark brown, moist, no odor.
g Z% oL | Motlled Tine sandy GLAY, some small coal fragments, browright I
— 5 — 0o G —_grey.moistnoodor. s
100! 3 / CLAY, soft, some small fragments of coal and weathered
B T 217 sandstone, moist-wet, no odor.
3 CH
- - 0.0 2 /
B | 100%| 2) Y /
v 1\ .
1 o 1 ;/(’}4 Clayey fine SAND with fine subangular gravel, dark brown, wet, no
E o 1AL {/‘ . odor.
10 - 100%] 1 _/
0 o »
OfV ket ere
0.0 B[\Lele b2 sSC
R B 100%|  T{ poele % )
i i 1 ;I;I;é
AN i 1 ist-
pr 100%| 2l WA ﬂg cL Silty CLAY, soft to stiff, dark brown, moist-wet, no odor.
L B —555
— 20 — R
n _ — 550
— 25 — L

Drilling Log
Monitoring Well

MW-5

Drilling Log_MW-4 TO MW-8.GPJ MWH IA.GDT 2/12/09
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Drilling Log MW-4 TO MW-8.GPJ MWH IA.GDT 2/12/09

Drilling Log
Monitoring Well MW-6

R v _ -Page: 1 of 1
Project " Riverside Generating Station ) .Owrer MidAmerican Energy Company COMMEN s
Location. 6001 State Street, Bettendorf, lowa ) Project Number 1914068.0101
Surface Elev. 578.75ft North -2856 East -84~ -
. 01/46/08 ~ 8
Topof Casing 57810t ater Level Initial \/565.1 130 - Static Y565 0830
Hole Depth _20.0f  Screen: Diameter _2in.-. length 15.0ft _ TypelSize . PVCA0.01in
- Hole Diameter _8.25 in Casing: Diameler _2in Length- 4.7ff ~ "Type PVC
Drill Co. - Thiele Geotech, Inc. Driling Method _Hollow Stem Auger/24-incBapdtadion. NA
Driller _Dave Mather Driller Reg. # 7892 B LogBy _Adam ‘Newman
Start Date _1/16/2008 - 'Completion Date -1/16/2008 .. Checked By K. Armstrong - . .
n Bentonite Grout m Bentonite Granu[es@.ﬁrqut ._'Pbﬂland Cehént - Sand Pack Sand Pack
. | & S 2 m Description - 5| g
Sz |2E| 8| oz| 8% 9 . S T8 Lo
e= g2 | 28| 8~ | & Color, Moisture, Texture, Stiuclure; Odor =E i
fal Sl2| 386 3 ( \ , T , Structure; ) E &
32 o : Geologic Descriptions are Based'on the USCS. ©
0 Gravel : ——— | 578.75
Surface - coar